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PREFACE 


Any one wbo attempta to present a fiaitlful impreuion 
of Alexander Agaaeiz’» life ia confronted with unueual 
difficulties, for hia versatile and restless energy covered 
a very extraordinariiy wide fieldj and his pereo nality was 
ao large that we are hampered in our view of him by 
our own limitatione-. The morphologist considera hia 
earli&r work the meat important' tho geologist, that hia 
reputat ion resta chiefly on his extensive investigat iou a 
of coral reefs; the zoologist rememhera his vast collec- 
tipns pf marine life gatbered in a dosen extended voy- 
ages Tvidely scattered over the anrface of the globe j and 
to stili othere he appears as the creator of a vast museum 
a ad one of the greatest benefactore of the oldeat univer¬ 
si ty in America; while those who delve among anclent 
civilizatiens and primitive races mightwell be eurprised 
at the extent of his poaching in theix preserves, a mere 
detour in his many wanderings in the pareuit of science 
ot search of health. In the world of affairs he was 
known as an extremely capable and successful mining 
man, who was aaid to employ his leisure momenta in 
aOmti sort of scientiSc stody. 

When I first began to collect material for a life of 
my fatheij I hoped that it wqhM be poesi ble to teli it 
in hia own worda But grave objectioos to suet a plan 
soon appeared; e ne of the forem os t being the mysteri- 
oub disappearance of most of his Uter correapondence 
with his stepmother. It ia, moreover, a nrncb mare dif- 


D, sltlz ^ ; Co ^L 7786 


Origiral frem 

UNtVERSITY OF MICHIGAN 



I 

VI 


FREFACE 


ficult niAtter to in&ke & char&eteristic collectio n of letters 

now tkan it in past generatione. I¥wtre$ ivmps, 
cfautres mcswrs ; to-day we do longer keep truoka full 
o£ old letters stored in oui attics, nor do we write the 
leiaurely and carefully penned epiatlea of our forer 
f&thers, while the roomy lofte that. harbored them ha re 
vanished* 

After it became apparent that it would be necesaary 
Co cast thia hook in ita preae-nt form, I would gladly 
hava handed the material to a more experieneed bio- 
grapher. Since no suitahle pereo n waa available, it hae 
f&llen to me to complete the werk, for Lack of a fitting 
Boawell. 

I wish to take thia opportunity of moat cordially 
thaaking the many individuals who have kindly allowed 
pie to examine my father’s letters and have assiated id 
numerouB other ways, I tmet that they will consider 
their n umber a sufficient excuse for not mentioning 
them personally. 

Most especially do I wish to expreaa my warm appre- 
ciation for the help of the folio wing perae ns: first and 
foremostj Mr. Samuel Heushaw, the present Director 
of the aoualled f< Agaasiz Museum/* who has given 
no end of invaluable assistant» ; my wife, whose aym- 
pathy and help have been no stnall facto rs in finieliing 
thia hooh j my aunt, Mrs, H. L. Higgineon, who has 
fumiahed rauch of the material for the earlier pages ; 
Miss EJizabeth H- Clark, my father’s secrfttaty for 
nearly thirty years j Six John Murray ; Dr. A. G. May er ; 
Dr. H- B. Bigelow ; Professor H. L. Clark; and the pre- 
aeut Mr. Q, A, Sh&w. 

My warmest thanka are also due to Professor Bar¬ 
re tt Wendell, who has kindly read the manuscript, 
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FEEFACE vii 

and haa suggested many fiual touchos. I likewise beg to 
acknowledge my iudebtedneas to Mr. E. T, Brewater, 
who has b«en at the pains to examine the work at 
two diSerect stagee, and has affered much valuable 
criticum* 

G. R. A. 
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LETTERS AND RECOLLECTIONS 

or 

ALEXANDER AGASSIZ 

CHAPTER I 

DISCENT AND BOYHOOD 

Aga^sjz in not an uncommon nsme in that part of 
Switzerktud fenown as the Ganton de Vaud. In this re¬ 
gi on* about halfway between the westem end of Lake 
Neuchatel and Lake Geneva, lies the 3ittle villa ge of 
Bavois, the cradle of the familj from which springH the 
American brancb. Here, for mmy generatione, (< Lob 
A gassiz de Bavois" appear to ha ve been amall landed 
proprietore, The family can be tra-ced aa far back as 
1539, when the name of oae Pierre Agassiz of Bavois 
appearB on some public documenta. Hia direct descend¬ 
ant, the Bev. Jean Pranjots Agasaiz, died m 1681 wkile 
hewas pastor at Payerne- After him> ia direct descent 
from father to eon, there were five generations of Pro- 
tesUnt miniate re who ba-d parishea in various towna and 
viUages of SwitzerUnd. 1 

The grandfatheT o£ the subject of this biography, 
and last of this long line of ministere, was the Rev. 
Louis Beajamin Rodolphe Agassiz. The inscription on 

1 A member of thu family, Dvrid Agnuis, went to Puii with Neeker 
m 1763 ; ud rubf^quentlj to LutAon, fttofti hti foauded the Engliib 
brinah of the firmi]?, wbou mambers hava ooeapie-d hon orthie poeituau 
in the army, the b*yj, and the ci tLL smot. Au EcglLah Aguaiz Mttled 
in Brittsb Columbi» Ln 1862, wb&M hJi deicandant* u* stili exuteni. 
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a piece of sil ver given him by the municipali tj o £ Orbe, 
a much-valned heirloom in the poaeeBaion o£ a grcat- 
grandson, attesto that hia influente vas as great in the 
schools as in the pulpit. He seeme to have been of a 
libera] turn of mind, for he used to go out shooting 
early of a Sunday morning, and, returning horaewatd as 
the congregation was gathering, it was his habit to lean 
his gun againat the ehnrah doorway, when he went in 
to preach hia serraou. He married a me tabet of a family 
of well-known Swiss phjsicians, Rose Major of Cudre- 
fin on Lake Neuchatel. A tradition among ber descen d- 
ants declares that ia the fatniiy coudcUbo£ her day her 
firmne&e of vili vas the deciding force. 

Louie Aga&eiz, the eldest survrnng child of this mar- 
riage, was born in 1807 while his father was settled in 
the parstmage of the little village of Motier on the I*ke 
of Morat, to the east of Late Neuchatel. Owing to the 
alender means of the family, his mother was much op- 
posed to his desire to become a naturalist, so he acquired 
the foundation of his scientific education while fitting 
himself to he a doctor of medicine. This double devo- 
tion caneed his mother no little uneasiness j with much 
shrewdness shc held that, fora penmlessboy, thelifeof 
a naturaJist, delightful if one had an income of fifty 
thouaand franes a year, was- little les-s than sheer madness. 
So for a ahort period he actuallj practiced medicine; 
it was not poasible, hewever, to keep him long from the 
path for which nature intended hiin, and he vas soon 
started on that bnlliant career, of which no description 
is neceasarj. 1 

While making the rounda of the German universities, 

1 Seo Ltmit /Lgtusiz, His Life and Carrespendsn.ee, by ElisB-beth C. 
Agnam. 
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taking & semester here and another there, as U stili eus- 
tonmry m purauing a universify educat ion on the Con¬ 
tinent of Europe, Louia Agassiz feli in with youug 
Alexander Biatin, aftetwards & diatmgimlLed hotania-t, 
G<?n of Cari Br&nn, Postmastet^G-eneral of the Grand 
Duchy of Baden. The two became boon cnmpaiuons, 
and through the re&ulting friendahip Louis met Braun’8 
sister C^cile, who became his wifa, and the mother of 
Alexander Agassiz. 

Her father, Cari Braun, the son of a vili age seh&ol- 
m&ster, was & man of rare sagacity, great energy, and 
affecti onate dispositum. His leisure hours were devoted 
to scientifio studies, chiefly astronomy and mineialogy. 
Hia wife, a woman of much intelligence and chann, had 
enjoyed ali the advantages of an unusually liberal and 
careful educat ion. In their spacions house at Carl&ruhe 
their four cbildcen 1 lived in an atmosphere that waa 
delightful and unique. The father posse ssed an admira- 
ble collectiori of mmerals and plants f and his sons vere 
providet! with work-tablea^ microscopes, and boo-ks o£ 
referetice. The father^ habit of talking ©ver ali the 
qneetions of the day with hia familj, the mother'e en- 
couragement of everything that could culti vate a love 
of beauty, made the family life of the Brauas particu¬ 
lari y stimulating. Music waa one of the favori te p&s- 
times of the brothers and siafcers, who vere con.sta.otly 
practicing four-part aongs, which they sang at home and 
dnrmg- their walks. 

In such surroundings C£cile grew up, shy, reserved, 
Bec&itive, and artistic. Her giffced nature found ita ex- 

1 The yonngeit raembeT of the fomily, MAiimiliaD, afterward became 

a n-oted miaing engiae-er, a fact worth recordinj m tmw of h!a nepbew 
Aleiandar’« acliievementi in a lika oipidity. 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF MICHIGAN 




DigitLze-it by Goosle 


Original from 

UNIVERSITY OF MICHIQAN 






4 


ALEXANDER AGASSIZ 


pression in a very rare talent for drawing* ^The Agassiz 
famOy stili posse 83 30 me beautifuhy drawa portraita 
from her peneil that are remarkable for an tinusual 
combination of delieaey and rigor. Her son Alexander 
doubtlessly inherited from her hia great fac ili ty in 
drawing objecta of u-atural hietory with such accur&cy 
and beauty. 

After her marriage to Louis Agassiz the couple 
settled in Neuchatel where he had been lately appointed 
Professor of Natural History. G^eile Agassia never felt 
quite at horne in Neuchatel j her nature did not casily 
ada.pt itaelf to new surrmindioga,. new circum stancea, 
and a new society. She missed the familiax Btimulating 
intercours-e of a horne where musio, poetry, and liteia- 
tiire were part of theeveryday life. But she always took 
a sympafchetic intereat in her husband*» work, and ber 
rare arti Stic taleot enabled ber to be of the greatest 
aasiatanee to hira. Some of the beat drawings in his 
** Fosail Fishefl/’ and “Frash Water Fishes ” are from 
her hancL 1 In her character tvc have the cluO to th-6 
eurinus fact that the elder and younger Agas&iz be- 
longed to distinctly different types. 

The Tcry general belief that men of untisu&l ahii i* 
ties inherit many of their qualities from their mothers 
offers a xeady ex pia nat ion for the marked diff-eren.ee in 
the charactere of Louia Agaesiz and hia son. Alexander 
inherited from bim alove of Science and au extraordi- 
nary ability and thirat for wort; but his aetl&itive and 

1 The original dnwinga of the FcssU Fishes ito eow ia the Britkb 
Mu|«oai, foi wbieb tb*y bougU et 9 no of Loui» Ajik1i'i frequent 
fuou*bti of fiiuuieia) m*J. Some ye&H ago oh en hii dm agitor, Mn. H. 
L, Higginjton, tu examining them lliera, the yonn g unutant nha liaii 
been det&iLed to ahow ber the dnieingn temerked, " I notu» th*t thoae 
jigned by the artiat ‘ C- A.’ are mueh the moat beautiful.’ 1 
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apprehensi ve temperem en t he acquired directly from 
his mother. 

Naturally it hae been BOmetim-es the liabit to compare 
the two men. Bnt beyond the fact that both had a pas- 
sionate lote of sciente, pureued bj very similat methode 
of work, and that the aon followed in the footatapa of 
the father in developing the Museam that the latter had 
fotraded, they had Ieaa in common than. might be sup- 
posed, The fftth« T s optimi sm vm tdw&yg a cause o£ 
anxiety and trouble; the aon poaseased a einguUrlj ciear 
sight for the rocks ahesad, and a very markod ability to 
steer his courae ciear of them. The habita of thonght 
of each were nece&sarily different. Loais was the laat 
of the great naturalis ta who believed in the special cre- 
ation of species, and the theologi-oal tenete that it im- 
plied. Alexander, though alwaye eitremely cautioua ia 
any speculatione that did uot rest on a solid foundation 
of ascertained fact, paesed hia early seientific lifo under 
the stimulus that the taachings of Darwin gave to a new 
school of Science. 

The elder Agaeaiz, bnoysnfc and robust, loved appre- 
ciataou, wa& £ond of teaching, and had a genius for 
stimulati ng his studente. More eapecially after his Corn¬ 
ing to America he was preemineot as a great teacher. 
Few people can now realize how intenae an intereat he 
kindled in Science whererer he went in the New World, 
or how cagerly people of ali kinds thronged to his lec¬ 
tores in communities not easily roused to abstract en- 
thnaUsme or given to scientific excitement. Alexander, 
retiricg and reeerved, had no gift or desirc to excite 
popnhir interest; he hated notomty, dialiked teaching, 
and while hia aetivitiea extended over many ficlda, his 
intelleetual life vas devoted to reeearch. The esacntial 
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difference between the two men may be auggested in the 
statement that one iras temperamentallj a great teacher 
and the other a great investigator. 

Jeffries Wyraan, a well-knowa American natuialiat 
who died in 1874, onee said that Alexander Agaasiz had 
already contributed mOrC to the ftdv&nC&nent of pure 
Science than his f&ther, I£ such a statement could be 
considered serio usly tben, it muat bave been muck more 
true in 1010, at the end of an active and buay life de¬ 
vote d chiefly to scientific research. 

Louis Agassiz belonged to that type of naturalist 
which has the gift and the desire to interest the genera! 
pnblic. Men of this kind are fortunate in achieving a 
reputatton in som-e degree commenaurato with what ia 
tbeir duo. Such men as Alexander Aga&siz aeldom re* 
ceive an adequafce recognition from any but tbeir peers. 

Alexander Agassiz vas hora on December 17, 1335, 
in the. «impleat of little apartments at Neuchatel. He 
was the eldest of the three children of Louis Agaaaia, a 
hoy and two girls. Curiouely enough, it is not certa in 
what really was hia full nam e. Aa a yoimg taan he 
supposed it to be Alexander Emmanuel Rodolphe, and 
when he became an American citizea his naturalis* 
ation papers were so made out. Later in life, bowever, 
he diacovered among some old family documenta a 
certificate of birth that referred to him as Alexander 
Rodolphe Albert. His earliest recorded adventure is an 
expedition he made when only five or ei* with hie 
mofcher and her sistor to the valley of the Aar, where 
hie father was sfcudying the glacier, encaraped on its 
momine in a rough etone ahelter under a huge over- 
h&nging boulder known as the u Hdtel des Neuchatel- 
oia.” An old lithograph showa the party clambering up 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF HICHIQAN 



DESCENT AND BOTHOOD 


7 


to the encampmcnt, with one of the guidea carrying 
Aleiander in a large baahet etrapped to bis shouldera. 

In due time he wftnt to acho-ol at the Gymnase of 
Neuchatel» A ntimber of amall books, the prizes of his 
eqh-qol life, preacrved from thoBe days, ehow him to bflve 
been a faithful little acholar. What ia known of the early 
Life of the fcoy forsshadowa his later yeare, Qa was 
rather quiet, with the bcwitdbing smila ao characteriatic 
of the man. One of his consins remembera him aa veiy 
gentle and patient in theii noisy games* When she came 
to play in his house, she saw a certain wardrobe with a 
drawer where the little chap, already a collector, kept hia 
treasures., mostly mystexious objecta in alcohol. When- 
e ver hia playfellowB approached too near this aaered 
storehonae, he would evclaim earae&tly, K Please don r t 
touch my an&tOmy I ” 

Another an ec dote rei ie ve e one of any snspiccon th&t 
he might ha ve laeked his full ah are of a healthy boy’* 
mischievoiisnessi and shows that he developed at an 
early age his charaeteristically democratic tendencies. 
The small hoya of Neuchatel were nmch interested in 
politica. They were arrayed in two parties, the Rojalists 
and the Reda. The former, who eonsisted of the sona 
of the nobility and “Swells,” were devoted to Prusam, 
andloyal subjecta of Priederich Wilhelm ; the Reda were 
SwisB who wished Nenchatel, like tbe other cantons, 
to forni part of Switeerland, and resented the atithor- 
ity of the Goto ruor, who waa appointed by the King 
Of Prussia. The GoVCtnOT, & retired Prussian genet&l, 
and a martinet who lihcd to ehow his anthority in the 
4 smallesfc details, was eo IacMng in the rudimenta of humor 
as to complain to Louis Agassiz that his little aon was not 
aaluting him politely, and Alex was puuished. Meeting 
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the G-OTCTOiO-r ou the atreet the next daj, the boy ealuted 
bim in the most abject possible manner, The Govemor 
complaiced again, whereupon the e Id er Agassiz, muca 
inc-ensed, gave his sona soiind thrashing, for the father 
vas a great admirar of the King, who, at the euggeation 
of Humboldt, had asaisted him in many ways. Not can¬ 
tent with thia, the Governor singled out hia diminirtive 
adversary at a scbwl celebrat ion and held hitn up for 
reproof before a large audienee. 

When it vas Alexander 1 » tum to receive hia prizea 
from the Governor, he was bo angiy that he refused 
them with Bcom, turned his back on the respreaentative 
of the King, and, to the delight of the Reda, walked 
out of the roem. This led te further difficulties at horne. 

Infuriated at the Governo^s treatment, this youthful 
patriot collected a hand of confederates of his own age, 
stormed the casti e on the night of a large di an er party 
at vhich his father vae present, and emashed all the 
Windows of the state dining-hall. Loris Agassiz, suspect- 
iitg the instigator of this outrage, rushed horne, but 
found his aon safely ia bed and appar-ently asleep. Com- 
menting on this episode in after years, Alexander Agassiz 
remarked that it vas perhaps fortunate he emigrated to 
the United States at an early age, as with his view* he 
voiild eurely in due time have bee-n hung or sh-ot. 

The salary of Loiiis Agassiz was entirely insirfficient 
to support hia family and publish his scientific works. 
By 1846 he had exhausted the resources of his relatives, 
friends, and, in d sed, the entire litti e oommunity of Neu- 
chatel, who camo generously to his assistance. He gkdly, 
therefore, accepted a snbsidy from the Prusamn CrOwn, 
obtained through the influeres of Humboldt, to make a 
ecientific explorat ion in the United States* 
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Laaving - Neuchatel in M&rch, without hia family, he 
passed &ome monthB io Paris amoug his scientific f rien da, 
busy with the publicatdon of his u Syst^me Glsckire/' 
When thia wae ftnished, he went to England, where he 
was anxiouA to sce hia friend Sir Charles Lyell, who ? 
having* lately given some lecturos at the Lowell Institute 
in Boston, hftd arranged with Mr. John Amory Lowell 
that Professor Agussiz, on his arrival there, should 
delWer a conise* Thus the first link wae forged in tfie 
chain wbich honnd Louia Agassiz and hia son to the 
New World, and fixed them in the commonity centred 
about Harvard College. 

In view of her husbamTa departure, Mrs. Agasaiz and 
her two girla had already joioed her brother, Alexander 
Braua, who was then Professor of Botany at CarVuhe, 
For Borae months, howeyer, Alexander remained at Neu- 
chatel to continue his studiesafc Monsieor Godetfsboard- 
ing-school. 

In 1847 he joined hia mother at Freibnrg in Baden, 
where her brotber h&d become Director of the Bot&nical 
Garden. Here Agassiz went tfr the Burger School and 
was fortunate in coming under the influence of two such 
eminent mea as his uncle, Alexander Braun, and voq 
S iebold, the naturali et, to whum he undoubtedly owed 
much of hia ta&te for natural history. Professor Braun 
allowed Alexander to join the excursione that he took 
with his pupils in the Black Forest, and vcui Siebold 
gave him aid and adjice in his entomological collection 
which was sufficiently valuable to induce the savant, by 
way of payment, to reaerre the choiceet speci mens for 
himself, much to the disgust of the embryo natur&list. 

There waa in Frciburg a young clergyman who made 
it part of his duty to take a number of bojs on tramps 
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through the Black Pereat* On fchese walking tripa the- 
boys put up ia farmyards, slept on hay, and litcd on 
hread, butter, cheese and milk, which cosfc only a few 
cents. Thoae who eould not atand the life were gradnally 
weeded out, till at the end of eachouting the little band 
conafeted only of hardy boys whocould easily walk their 
thirfcy to thirty-five miles a day. On the last day of one 
of thesa expeditione they walked nearly fifty miles to 
cafcch a train retuming to Freiburg*. 

Mrs. Agaasiz and her little fatniJy lived in moat 
etraitened circumi tances in a tiny aparbnant near the 
Schwaben-Thor, one of the city g&tes. Site greatly loved 
the quaint old walled catbedral town, and ita beautiful 
sorroun (linge* Although aow an itiTalid, abe waa stili 
able to take short exeuxaiona into the conntry with her 
childreiu Here she would eetablish herself with her 
eketch-book, and draw the flo were that her little girls 
bxought her, or likenesses of the peasarits, tt hile Alex 
vas busy collectiog butterfliee or caterpillars, in whoae 
development he waa already interes ted. 

The Freiburg win ter, with ita bracicg and eimny air, 
■was an e&pOcially happy time for the children. Alexander 
now became a proficient akater, an art in which as a 
young man he exoelled. Some of the meadows were 
regulariy flooded \ and here the hoy and hia motherepent 
many happj houra, while she eat m one of the high- 
backed sleda of that region, which be skillfally guided 
through the gay crowd of all ages who glided grace* 
fully ower tbe ice. 

At bome Mrs. Agaasiz superintended her children*s 
drawing, and accompanied them on the guitar, for tnuaic 
and drawing were as much a part of the daily life as 
reading and writing. In accordanca with thia custom 
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Agaasiz was made to study the violin, which he loathed, 
Perhapa practicing' in the Cathedra! on early winter 
mornings, when his lianda were ao numb that he could 
scareely hold the bow, did not tenti to lesaen his distastc; 
especially as, when he was too cold to play properi y, hia 
teacher uaed to rap him over the knucld.ee for not doing 
better. At ali eventa, he ne ver touched a violin after 
coming to America, Althongh he dialiked music, he re- 
mained an excellent judge of it, and no one could have 
beon more eenritive to a false note; but he preferred 
rilence to the beet of murie, and bad murie he fonnd 
insuff erable. Id the happy days of hia married Ufe, bow- 
ever, it was not uncommon to hea? him, ihile bnsy over 
his work, unconaciou sly whbtling the latest air in pcrfect 
tone. He was said to be a good critic of the technique 
of the violin: oece towaxd the end of his Life, wheu 
. Crossing the Pacific, he went up to the hrst violin of 
the orchestra, that now deepens the gloom of a dinner 
at sea, and asted him where he had leamed to bow, as 
that was the way they taught youngsters in Fraibutg 
when he was a boy. A diriike for murie ia probably not 
eo uncommon as many people suppos©, but it is seldom 
fonnd in cotine c ii od with eo nmch knowledge of the art* 
Some one had given the cbildren of the little family 
at Freiburg all the volumes of Schubert*s “ Natural 
Histoiy/ 1 full of colored platea of animata drawn to 
Bcale, with eiplanatory text* One of their favori te 
amusements was to taka very large sheets of paper on 
which they copied the se illustrations, increasing theen 
with a pair of compasaea to their natural size. When they 
had made a sufficient n umber of picturas, they woold 
pin them on the wall of their playroom, leam the text 
by heart, and hold an exhibitio n. One gro&chen was 
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the prica of admioaion to the entertainment, wLieh coa- 
abted ia the reciting of the text oppropriate to each 
ill ostra tion. 

The most eiciting of Alexander* b experiences at Frei- 
burg occurred on Eaater morning, 1848. It waa the 
year of the Revolution that swept ovor Germany. The 
insurgente beld possession of the town, wbile the gov- 
era meat was jnawing troope outside, to meet Hecker's 
expected approacb. Mrs. Agaeaiz was serioudj ili Id 
bed, and did not realize the gravity of the eituation. 
Unabis to celebrate the Easter holi da y with her child- 
ren, ehe allowed them to go to their Uncle Aleiander^s, 
who lived about two miles outaide the city. No sooner 
had they arrivsd at their tiliel^B thftti firing vrttii heard, 
and they were eent back Their walk horne waa through 
a Bcene of graat confusiori, equade of sol di era marching 
humedlj, tnen on stretchers, people ahouting, ** Hecher 
is coming! Hecker ia comingl” On xeaching the city 
gate they found it b&rricaded. The girls began to cry, 
but their small protector kept quite eool, opened nego¬ 
tiatio na with those on the inside and persuaded them to 
let the little nonednihatatlta in. When at last safely at 
horne, they bolted the doors, cloeed the ahutters, and 
lighted candlea. The girla tried to bu&y themselvea at 
their mother’a bedside, and through the chinka in the 
cloB&d blinds Alex watched the capture of the town by 
the government troope. Several canncn-balls felL into 
the attic, and the blind through whieh be wa& looking 
waa grftzed and broken by a ball whieh made hia eheek 
feel hot as it whisssed paat. 

Ae Mra. Agassiz b&c&me weaker, the thoughtful child 
grew more quiet and sericus* for he adore d her and 
must bave realized that her end was near. He now took 
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cbarge of the pathetic little household, feept the small 
accounts, did the errande, went to- market every day, 
and strove hke the true mite of a man that he was to 
relieve hia mother of anxiety. In the sitmmer of 1843 
she died and the children were taken to their Uncle 
Alexander's. Soon letters airived from the father in 
America, directing that the girla should retura to their 
aunto in Switzerland* while it was armnged that Alex 
should remain with his Unde at Freibturg. 

After his mother s daath, Agassiz passed hia vaca¬ 
tione with his Swlbs relatione. Not being able to pay 
the stage fares, he trudged back and forth between 
Freilmrg and N-eucbafcel or Lausanne, passing his mghts 
under a hajBtack or in the houae of aome friendly pens¬ 
ant, " and almoat anybody would give such a tmy trav¬ 
oler a piece of bread or bit of cheese ” — he used to say. 

In the spnng of 1849, after he had lived nearly a 
year with hia unde, he vas sent for by his father, 
who waa now settled as Professor of Natural Historj at 
Harvard. Hearing that America was a land of fr&edom 
where one could do what one chose, Alexander cele- 
brated bis de partu re from Freiburg by jumping on has 
violin as he set out for the New World. 
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As there was no railroad between NeochStel and 
Faris in those days, Agassiz and Mr. Felix Marcel, in 
whoee charge he was place d, mado the journey by dili- 
geace. Hete Alex jomed Lia tou&iii, Dr. Charles Major, 
who ? on acco-unt o£ religione persecution, vae leaving 
Switwrlasd with bis family to settle in the United 
States. At that time it was thought far sater to erosa 
the ocean in a aailing vessel,. rather than in one of thoae 
new-fashioned contrivances,a transatkntic steamer. The 
party accordingly embarked at Havre in the French ahip 
Le Joseph, and endured a tedioua passaga of forty-five 
daya to New York, whieh they reached sometime in 
the summer of 1849, On his arrival Agassiz wa$ met 
by his father, who at once took him to Cambridgc. 
From here Louis Agaaaiz writes to a friend, u Je raviens 
de New York aveo mon fils, c i est tolls dire que je snia 
bien heureux maintenant. C*eat dans toute la verite de 
Fexpression et k part do la partiali te paternelle un obar¬ 
mant gar^on/* 

Shortly sfter the boy leaehed Cambridgc, his father 
tofrk him to Nabaat, then the favor ito aaaside rfesOrt of 
the Boston. Brahmina, where he met some lads of his 
own age, sons of his fatherk fnende. Alex could not 
speak any English, but the boys managed to make them- 
selvea understood in IAtin t Fond as the Romana were 
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of bathing, when it came time lar a a wim, their lan* 
guage was fmmd inadeqnate te convey the idea, so the 
mvitation wra given bj waviiig a b&th-towel. 

Agaasti soon imbibed the atmoephere of freedom of 
hi» adopied countrj, and could bardly reaJiz© that it 
ever had been poasible lar a a mali boy to be nagged and 
punisbad for political opiniona. In the fall of 1349 he 
was sent to the Cambridge High School to prepare for 
coli ege. Thia was & famona acboal in tho&e days; al- 
though one of the few achoola from which one might 
enter college, it stili made ita chief object the education 
of its pupils. Louis Agassiz gave there an annual eo urse 
in Natural History, and special attention was paid to 
inatruction in Physice and Cbemistry; the small labora* 
tori «9 being better than those then existing at Harvard. 

Professor Agassiz ? s little housO on Oxford Street rorat 
eurely have eeeroed a atrati ge horne to the small for- 
eigner* The bousehold, besides the father, coneis te d of 
a dear old artiat, Mt, Burkhardt, a youag Harvard stu¬ 
dent, Mr. Edward King, an old Swies minister called 
w Papa Christinat,” who iras supposed to look affcer the 
faausekeeping, a bear, sotne eagles, a crocodile, a few 
anakes, and sundry other live stoefe. Theso last enliv* 
ened the horne life in vario us ways. Some times there 
was a wild charte to capture the eaglea, or a hunt to 
diecover in wbat co-rner of the houae the snakes had 
hidden themselves. Once, when there was a large party 
at dinner, au uncertain and heavy ttead was heard upon 
tbe cellar etairs, and Brniti, having broken bis cbainj and 
broached a caek of wine, lurched into tbe room. 

This erratio bousebold Irated imtil tbe epring of 1850, 
when Locis Agassiz brougbt horne hia second vrife, 
Elizabeth Caxy. She established orderout of chaos» aent 
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for the two ekildren ab road, and made her house one 
of the centres o£ the mtellectual life of the day. Prorn 
the first she went straight to the heaxt of the mother- 
leas boy, and ahe st&yed there for the rest of her life, 
his devoted friend and eompanion. 

It is to this second mother that Lotiis Agassiz s threo 
ohildreu owe the bappy Latu e they found ia the New 
World, and the pleaaant and intereating life that eprang 
up about it. She was the wiee epirit who guided the 
family and p re si de d over ite varied in te reste with un- 
faiting cheerf ulness and courage. Her constant concera 
and aympathy in all that related to her aiopted chi ld ren 
nerer failed. The place that she won in their lires in 
the begititiing, ehc Leld to the end. To their children 
and grandchildren, superior being-s in her loving eyea, 
the wonderful influence of her tender solicitude ia an 
abiding memory. 

Cambridge was tben the centre for a amall gronp of 
very distinguished mea. Louis Agassiz'8 brother-in-law 
Felton, Peirce the eminent mathematician, Child the 
Engliah Bcholar, Asa Gray and Jeffries Wyman the na- 
turalists, Longfellow and Lowellj werfi at horne in the 
Agasaiz house, and the talk that flew about was a liberal 
educati on. 

Some member of the coli ege staff was conatantly drop- 
ping- in. It mighfc be Professor Peirce to ask the young 
people to come over to breakfast with his mother, or to 
bring some mathematica! pimle, which Alex invariably 
solved. Sometimea Professor Child would appear with 
a coi lege theme for the girls to try their haud at. 

The visit of an emineat foreigu eav&nt was no un- 
usual event. Some of theta muet have f urnished endlese 
amusement for the younger member» of the household, 
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and beeu sore trials to the deeorous New Englanders 
vho frequentet! the houae. On-ce a diatingmshed risitor 
came to paas the night. As he apparentiy lacked ali 
the axticles generalijr conaidered indispensable to the 
shortest visit, he vas asked if he wanted anjrthiag, To 
this he eontentedly replied, “ Non, non—Ah t un peu 
de pommade, s*il tous plait.” 

On another oecssion the son of the great Amp&rts 
came to pay an afternoon call and stayed severa! weeks. 
Ee proved to he a man of iride Information and a 
delightful and entertaining guest, but he had hia little 
peculiantia^ After a few days he bethoug-ht bim to 
send for his baggage, a small hand satchel containing 
an amaziag quantity of scientific treasures. It was his 
custom on Sundaj to appear in a gorgeous expanse of 
white shirt froot. As the week advanced, this gradually 
disappeared beneath a more and more elosely buttoned 
coat, to emerge again in full splendor on the following 
Sunday. 

The wi n te re were full of gayety an d memment. In 
the evening there were pleasant sociables at different 
houses j in the daytime an honr or two conld always he 
foun d for giatieg 0» Frwh Pond* Here Agaaaiz and his 
sister Pauline skated together with a akill and grace that 
were celebrated in their day. Certainly the Cambridge 
Life of those old times had a delightful quality of its 
own- Erery one enjoyed eo raany things with his neigh* 
bors that it seemed as if they were ali living to-gether 
in a happy family eirele. E there were a reading by 
Mre, Kemble, or aomething new at the Boston Museum, 
where Warren acted to delighted audiences, or if Booth 
were to play, the comunmity hired an omnibus, and 
everybody irho could go, went. Afterward over a pleas- 
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ant, simple supper at somebody’8 house m CamWidge, 
the gay gathering w-pold discugs the event of the e ven¬ 
ia g. There were private theatrica Is at Mrs. Charles 
LowelPg, and German plajs in which Alexander acted, 
Were there a party in Boston, or theatrical entertain- 
menta at the Cushings* in Belmont, or at the Cabots T 
in Brooldioe, the omnibus agam came forth, and the 
fnn and expensa wera shared bj the neighbors, 

The winter vacatione in thoae days lasted six weehfl. 
This enabled Louis Agassiz to accept an in vitatio n to 
doliver a course of lectures at the Medieal Collega at 
ChatleetoTij South Carolioa, during the winteraof 1851- 
52 and 1852—53-. Here the family were most hospitably 
received in the homes of the Rutiedges and Holbrooka, 
where young Agassiz got eome experience of plantation. 
life on the Santee River. 

Mrs. Rutledge, ** the most atately and hospitable of 
Southern matrona,” had given the Professor, for a lahor- 
atory, the use of her pleasant cottage on Sullivaii’s Is- 
land. Here, u within hearing of the w&sh of the waves, 
at the head of the baantifiil s&nd beach which fringed 
the island shore,” the boy epent much of his time with 
his father, studying and collecting. 

During tbe&e visita Alexander Agassiz made a num- 
ber of wara and faat f rien de, so wheti civil mi swept 
over the land, sympathy for tbem was one of the rea- 
bods that preveuted him from joining the Pederal army. 

Mrs- St. Julien Ravenel, of Charlestqn, a lifelong 
friend, in writing» shortly after his death, to his sistor 
Mrs. Higgineon, eays of thoae days : “ I always think of 
him, altho’ 1 have seen him often sin ce, as the chamaing 
boy who came, fresh from Switzerland, and spent parfc 
of a winter here with your father, Count Bourtalfcs, and 
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Mr. Burkhardt. He waa bo different fromother toye and 
eo delightful, a moat channing boy—just at the age 
when boys axe so aeldom channing, and I 7 only three or 
fonr yeara older and not yet married, was a good pUy- 
fellow for him, Dr. Eavenel delighte-d in him and al- 
ways predicted diatinetion for him, We taught him to 
ride (he as 4 a Switzer * had naver learnfc), and to pad- 
dla a cande, and go er&bbing, and had very gay times 
with him at my aunt’& litti e country place, 1 Belmonfc/ 
Then he went to college and I nover eaw him agam for 
moro th&n tsventy-fiva yeara. He waa a grave quiet mao 
then (not long after hia wife's death), and I apoke to him 
aa 'Mr, Agassiz/ bui he smuled and said, ‘You alwaja 
call me Alei/ ” 

Do men mature fas ter in the shadow of the Alpa, that 
certain qualities, which made sueh a marked and distin- 
guished personality of the man, were already so e vident 
in the boy? For thia quiet youth already posaes&ed an 
nnnsual power of concentration, and a gift of aecompliah- 
ing whafc he intended to do. The thoroughneu and eaae 
with which ho WOrked, his great reaerv-e, his jsudden 
explosione of indigimtion, his quiet and entire devotion 
to those he ioved, hia occarional outbur&ta of mirtb, 
as delightful as they were unexpected, hia unfaaliog 
chann,—ali these belonged to the Swiga boy no leaa 
thaa to the acientific man of coemopolifcan friendship 
and fame. 

In the fall of 1851 he entered Harvard, at the age of 
fifteen and a half, with the cUss of *55, His elassmates 
included sueh well-known men as E» H. Abbot 9 E. T. 
Paine, F. B. Sanbom, Theodore Lytnan, Professor J. K. 
Hoamer, Judgea Mitchell and Seawell, Bi&hop Phillips 
Brook& ; and Francis C. Bario the fir&t scholar of the 
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clara, nho enfcered the Civi! War a private, and left it a 
major-general. 

While in college Agassiz lived at home,firet on Oxford 
Street, and later in the house on Quincy Street, opposite 
the northeaet comer of the College Yard- Thia, mth the 
exceptkm of a fe^ yeare during his married hfe, woa his 
horne for the rest of his days. 

Thanks to the thoroughness of his Enropean trainuig, 
he was abi e to read Latia and Greek better than most 
of bis cUramates. Many years aftor their graduation, 
Theodore Lyman said of a long-winded Latin oration at 

SOme soleum pubiic functioti, u I '11 bet Alex wftfc the 
Only man who undenatood it. 1 ’ Agassiz kd, however, 
no natural eympathy for the classica, and the scientific 
trend given to his early Btudies had iafcensified a dislike 
of the aubtle analysia of language and the dryness of 
grammatieal hair-splilting-, fatal to a high place in his 
clara. But in the subjecte that interested him he was 
preeminent, studying mathematica under Peirce, and 

working krd at chemistry under Cooke in the more than 
Epodest laboratorj in the bascment of Univeraity Hali. 

Alrea dy his well-traiaed. mi ad was cap&ble of long 
Application, and the hours he usually devoted to work 
would have cruahed the easy-going undergraduate of 
to-day, Nor was his time entirely given. to subjecta 
eonnected with the curriculum, for a beautiful aet of 
drawings on wood iuteuded for an unpublished textbook 
of his fatkr's, attests his intereat in natural histOry. 

Even at au age ■when philoaopby usually has euc-h a 
charm for aa active mind, it held no intereat for him. 
Poraeraing to the fullest ex te ut the dislike of metar 
physical speculation so comraon among mea of ecience, 
and already, unlike most of tbem, a man of action, he 
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devoted himself to tbe atudy of tbe> knowable, and left 
groping arnong the mtaDgiUes to otbers. With ibis 
trend of mindj -with too fearlew a nature, and of too 
sturdy a mo-rality to feel tbe ueed of religio as suppo rt, 
it is natural that be early adopted an attitude toward 
tbe infinite now eo commoti aiuong scientific men. Hia 
viewa on religio us matters are perhapa beet illustrated 
by Huxley f s weU-kuown opinions on such queationa, for 
Agaesiz had almo at as little aympathy with tbe specula¬ 
tione of Haocbel as with the most ortbodox dogmaa. 

Thoeo were tbe d&ya of small classes, wheu it wa& 
poaaible to know ali odo’* clasemates and to be intimate 
with many, Altbough younger tban bis companions, 
be waa a great favori te with tbem, and vas known by 
the name of “SwiflB,” He entered with tnncb enthue- 
iaern into the theatri cala of the Haety Fudding Club, 
Where arnong its arcbives mftny of his postera and dxaw- 
iugs are stili preserved* As president of tbe Natural 
Hiatory Society be took a considerabis intereat in ita 
meetinga. 

It ia an evidence o£ hia many-sidednese» that;, too 
poor to accept an electi on to tbe Porcellian Club wbile 
io collega-, be waa after graduating made an honOTary 
inember of that institution, noted for ita good fello w- 
sbip and esprit de c07y^ t wherfi natural kkfcory waa 
eeldom tbe topia of eon versa tion. 

Agaaaiz wos of medium height, dark, and at tbat time 
isther glight, tbougb remarkahly powerful and active. 
There is stili in axiatenco an enormous pair of Indian 
clnbs, eo beavy that the ave rage man can hardly hoLd 
them at ann*s l&ngth, wbich he used to swing. Then aa 
now reg&ttas and examinatioris were apt to conflict, and 
his fondness for rOwing may ia part acctmnt for bis 
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not graduatLng higher than twenty-fourth in a clara of 
eighty-two. 

Ha pulled bow on tlie Univeraity Crew, ab about one 
hundred and forty pounde, a position that he also filled 
while ia th& Scientific School, Rowing w&s managed ia 
a mm plftr way in those days, when tbe only distinctioni 
hetween as aiuateur and a professional was, that one 
wa 8 a gentleman who rowed for pleasuro, and the other 
an iudividual who did'ao as a business. It is refreahiag 
to learn that the members of the Uni ver si ty Crew of 
the dqy bought, out of their owu pockets, the first 
racing-shell ovor smd at Harvard. 1 On ita arrival io 
Boston, they cattied it acrofis tbe City On their shoulders, 
and reimlmrsed themeelves from the prize which they 
won, from the beat professionale of the day, at the next 
regatta on the Charles. 

This crew, by the way, made crimson the Harvard 
badge. In oider that it might be more easily recoguized, 
one of its members, Charles W. Eliot, the future Fresi- 
dent of the University, bought eome crimson handker- 
chiefa in Boston. The 6 e the o&r&men bonnd on their 
headg, thus eatablishing the coliege eoior. 

Agassiz retaraed his intereat in rowing ali through 
life; evtn in his last years he could judge» a crew at 
a glance and pick out its we&k points with singular 
accuracy and swiftnera. Occasionally he would appear at 
the Museum so hoarae that he could aearcely speak; 
then flome one was sure to ask him how he caught such 
a bad cnld- An exptession of shjneBB and sheepishness 
would ateal over hia face, and he would eiplain that 
he bad been to a boat-race and fancied he must have 
shouted rather too Loud. 

1 Tbe bow of thkboat-oaw heagt ia the west room of tbe flimid Union. 
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The four yeare of hard work, athletice,. and simple 
pleaeurea sped quiekly. Clasa Day at Harvard waa a 
very different affair in fchose times. The Cambridge 
belles o£ the day tied with their own hands tha wneath 
of flowera that was wound higb up around the classic 
tree bebuid Harvard Hali. Under the eyes of a gay 
and eager thrpng <?l&d in ite beat, the claw in ita oldest 
clothes gathered in a circle about the trec. The cbief 
marshal threw his hat in the ring as a siga for the fray, 
and there waa a vrild struggla for a bit of the Lictorio 
wreatli. There were simple ** spreads ** in the studente' 
rooms, there was dancing on the college green, and the 
nndergraduate life of the class of ‘55 was a memory of 
the past 

On leaving coti ege, Agassiz entered the engineering 
department of tho Lawrene& Sci&ntihc Sdhool. Here, 

devofcing himself Cntirely to COngenial Subjecte, his real 

ability asserted iteelf. He graduated io 1857 with a 
Summa cum Laude* Then he hirned hia attention to 
chemistry, occupjing a deek in the labor atory under 
Professor Horsford* On his retura from the West, when 
settled at his work in the Museum, he took anotber 
degree at the Scientific School in 1862, this time in 
nataral hiatotj. 

His father’s affairs, notwiths-tanding the fostering 
care of the son, were in a more than usually de pio rabie 
muddle shortlj after Agassiz left eoi lege. Louis Agassiz 
possessed but a hazy idea of the yalue of a dollar, and 
the mudest funda of the household budget had an alarm- 
ing way of eonverting themselvea into alcoholic speci-' 
tnCns at the mOst lDOppOrtune tnOmCtits. 

In order to re triere the family fortunes Mrs. Agassiz 
proposed, with the assistance of her &tepson ? to start a 
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girla' echoob The upper atory o£ the bonae waa con- 
verted ioto schoolrooms, the recitatione were to overflow 
into the other stories. The unrivaled reputation of Louis 

Agaasiz aa a greafc atld iiispiri-tlg tea-cher immediate!j 
made the school unique and gave it an anqualified suc- 
ce&s. It became the gitls’ school of ita dayj special 
omnibuMS brought the pupiU out from Boston; while 
parente in other parta of the coiutry made arrangemente 
for their daughters t€ Uve in the neighborhood, that 
they might enjoy its special advantages. 

In speaking of the scope of the school the eldeT 
Agassiz said, “ We will teach the girla everything but 
mathematica, and the poor things c&n leam that almost 
nnywhere elae; ” a remark hardly juat to the bos, wh-o 
unlike the father was an excellent mathematician. 

TLdbc were hnay d&ys for Agassiz, who, -whilc pursn- 
ing his studiee at the Scientific School and the Chemical 
Laborato ry, prepared the tabular view of the studio s of 
the school, hept the books, and paid the teachers, be- 
sides toacbing the girla mathematica, cbemistry, physica, 
French, and Latia. 

It was a trying experience for a young man of twenty, 
to teach with dignity and succesa & school full of girla, 
sotne older than hiroself. Many of his sistere* frienda 
were pupiU in the school, and it muet often ha ve been 
difficult for him to forget that the night before he bad 
daneed with them in Boston or Cambridge. 

In 1857 there was a celebra ted race between the 
Volante, a crew composcd of well-knowD young men 
aboiit fcown, and the nnivewity crew of whieh Agas&i t 
WAs Btill bow. Hispupils and two thirda of Boston lined 
the Ci Back Bay f ,? and wafcched the defeat of the ETarvard 
boat after an ewiting stmggle. The next moming at 
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ftcbool many of the girls appeared wearmg bUck ribbons 
ou their arma, and for once, as he w&lked to hi» des-k, 
the youDg mas ter gave them a smile. 

He always dialiked teaching, and aa by 1859 the 
s-chool waa firmly establisbed, he began to look abont 
£ot Home other means of earoing a liveiibood. Warned 
by his fatheFs example of the dangers that beset the 
path of a ecientific en t humas t of slender means, Agassiz 
had at ibis time no mtention of embracing the eareer 
of a naturaliat. For he had faUen in love with One of bie 
pupila, and waa anxio as to place himself in a poaition to 
be able to marry. 

Naturally turaing to the profeaaion of engineer, for 
which he had htted himeelf, be obtained the position of 
add on the Ooast Survey, throttgh his father ’3 friendship 
for Professor Bache, then ita superintendent. At on<*e 
he left for San Fraucisoo to report to Mr. L&wton on 
board the Fauntleroy, destined to epend the suium er io 
the Gulf of Georgia and survey the houndary between 
the United States and British Colu nobis. After his de- 
parture it waa noticed that the young lady, who later 
became hia wife, adopted a very frugal method of life, 
as if fitting herself to be the compamon of a poor man. 

He reached Colon on one of the wretched and dirty 
little steamere of the Yanderbilt line, and crossed the 
Isthmus of Panama, a region that later hecame familiar 
through frequent visita, where he got his first riew of 
the splendor of a tropieal forest, — an impressi on that 
he never forgot, 

While waiting in San Francisco for the Fauntleroy, 
he went up on a coast steamer to Crescent City to sur* 
vey the bay. Here the Fauntleroy pi-cked np the party 
and they had a wretched paesage to the Str&its of Facea. 
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Owing to the foggy weather but little Bimejlag waa 
done j as there were praetically no observatione to work 
up t this left the day free. Agassiz waa ne ver a man 
who could spend the time doing nothing; so iit aelf- 
defenae he tumed to the atudy of marine animal»;, mak- 
ing notes and drawings which he eent to hia f athar to 
show the character of the f auna. Cop ies of these lettera, 
written in French and too technical to be given here, are 
preserved iu a crumbling old letter-book* Tbey show a 
vide familiari ty wilh the Bubject, remarkable an a joung 
man of twenty-four who waa juat startang iife as an 
engineer. 

It waa while crnieing an the&e watera that he firat 
learned of the exietence of the Canadian brancb of 
the f&miljj througb the letter of an irate atranger who 

wrote, ** Unleas yon tahe your d-sbeep off my ranch, 

I will shoot you at Bight*" 

On another occasion hia restlessness of mind gofc him 
into a acrape that only hia skill aa an oarsman saved 
from being a tragedy. While the Fauntleroy ky an- 
chored somewhere in the Gulf of Georgia doing nothing, 
he put off hy himself in a light boat, came aerosa an 
Indian gravejard, and stepped ashore to ansp-ect it. 
After a time he cbanced to look up and aaw two canoes 
filled with Indian e racing for him from different direo- 
tions, He jumped into hia boat, but waa no sooner under 
waj than he quickly aaw that the canoes were approach- 
ing at such an attgle aa to be aura to intercept him. It 
meant death to he caught, and he instantly formed a 
pkn of eacape. It owing along steadily he reserved his 
force, and waited till the eanoea full of ahouting sar- 
ages weTe clo se upon him i then with a tremendo us apurt 
ha alipped out between their bows. The canoea came 
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together with a craah, and io tbe confasion a faw power- 
ful atrokes put him beyond their reach. 

In the late fall the Fauntleroy returned to San Fran- 
cifleo ; Trhes-e fehe was delayed a week or so off the Heads. 
Agam he fiUed hia idle momen ts, and devoted himself 
to the study o£ the Discophorous Medue® &o commOa on 
the cerat. Wbile ut San Francisco he made in the hay 
a collectiou of the Vivipargus u Per-ch J ’ (Embiotocid»), 
first dinooverad hy Mr. A. C. Jachson in 1852 vrheu 
exploring thoae watere in aearch of a soitable spot for 
a naval atation. Several dozen beautif ully colore d draw- 
ings of a number of theae “Perch,” made hy Agaseiz 
at the time» are stili in oxistenee, but ha ve naver been 
pnbliahed. 

As there waa no work to be dono by tho Coast Sur- 
vey during the winter, he obtained lea ve of abaence to 
aecepfc an invitation of the superintendent of tbe Paci¬ 
fic Mail Steamahip Compnny to be his guest at Acapulco 
and Panama. 

After a visit o-f aorae three montha at Pan ama, Ag&s- 
siz coucluded tbat bis humble post gffered no immed- 
lato proapect of marriaga. So be sent in his resignation, 
little dreaming that in after life he should refuse au 
earnest requeat of the Preeident of the United States to 
accept the highesfc poaition in the Coaat Survey. 

The call of heredity vas in Agassiz.*B blood; closing 
his transit he made, straighfc as a homing pigeon, for his 
fatheFs Museum, which he over afterwards made his 
headquarters. 
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1860-1866 

THE MUSEUM BECOMBB HIS HKAI) (JUAKTHHS 

0n his retura from California, Agawiz wae appomted. 
u Agent” for the newly efitablbhed Museum of Com¬ 
parative Zoologj. For this position the salary, fifteea 
huudred dollara a ye&r, was given to the Museum by 
Theodore Lyman, a pupil of Louis Agassiz and a cltt&e- 
mate of his eon. Thanks to this generosity ? Agaasiz 
now found himself in a po&ition to marry A ima Russell, 
rthe daughfcer of GUoxge R. Russell, a well-known Easfc 
India merebant of Boeton. 

The marriage took place in the fall of 1860 ; as the 
bride^s family irae in Europe* the ceremouy was cele- 
.brated in -Brookline at the houae of her sistor, Mrs. 
.Theodoro Lyman. Being too poor to have a homo of 
their own, the young couple started life with Professor 
And Mrs. Agasaiz in the Quincy Street house, Theso 
rearly years of Agas8iz’s marriage, crowded with work, 
were undouhtedly the happiest pf his existence, for 
always after that his life was clouded. with ill-health 
.or Borrow* and most of the work of his Utar life waa 
accomplished under the shadow of fcoth. 

Although obliged to pntetice the most rigid economy, 
there was no shadowon hia life then, He rejoiced in hia 
Bcientifie work* and appreciated good eompany. Exist- 
ence was simple in the sixtie&j and his tiny income 
did not imply the restrietions it would now necessitate. 
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TEE MUSEUM HIS HEADQUARTERS 

At times eo guy and entertaining, lio poBg^ased, lite his 
father, that indefmabJe quality of charm which made him 
weleome everywhere. Years of aorrow never quenched 
that charm or deadened hia genial hospitality. 

Hia sis-ter Pauli ne had nmrried Mr, Q. A. Shav and 
wi? Javing near by ia Jamaica Plain, His wife’a relativea 
were widely eeattered throughout Boston; both she and 
her htisbamd had a large circle of friende, and their 
opportunitiea for seeing pleaean t people were far greater 
than the time that ei ther eould devote to them. In wiitA 
ing of those dava Theodore Lyman says, u I do not 
fcnow of any married man who eould look back on better 
yeara, except the money.” For the younger Agassiz wae 
ne ver abi* te accept a life cramped from lack of funda, 
with the elders happy philoaophj. 

Unlike his father as he was in many other w&ys, the 
son nevertheleas i c her i te d his nnusually quick temper. 
Although hin charae teristic outbursts of indignation 
hecame leea freque nt, and were much softened with 
advancing yeara-, yet this readine&s to righteous wrath 
was not wholly irrespoosible for the numerous serioms 
rriftfee# in which he became involved at varietis times, 
adventu res that would ha.ve immersed most men in end- 
lesfl difficulties, but from which with ready reaourceful- 
ness he always contrived to emergo triumphant. 

An example of this, in hia later life, comes to mind 
now. On one of his visita to Beriin he went otio ovoniug 
into a restaurant, sat down at a tahle and ordered din- 
ner. A few momento later a party of officera to-ok aeata 
at a neighhoring tahle, and his waiter at once devofced 
himeelf to them. Agassiz called aerosa to the waiter 
that he was waiting for hia dinner, wherenpon one of 
the office rs came ovor to him and arrogantly called 
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bis attention to the fact tbat the man waa waiting ou 
them. Agassiz remarked tbat he waa net speaking to 
bim; the officer handed Agassiz hia card \ the lattertore 
it pp ; the officer atarted to draw bis sword, but f befor$ 
he could gei it out of the ecabbard, Ag&asiz knocked 
him down with a chair. Ia the confnsion which fol- 
lowed, he jamped infco & cab, drove to the embassy, and 
state d his caae. The upahot of the matter waa tbat the 
officer waa foreed to apologize* 

Sometimes hia angar warped his judgment, a we&k- 
ness of which he waa u ot tmeonuious. Fot after writing 
A ietter in a proment of exeitement, it waa ofteq his 
habit to keep it tali the next daj, and the a deetroj it. 
Occasionally hia indignation waa not wholly reasonable, 
but it fcook such whimaical turns that it endeared him 
the more to hia friends. One day at Newport he waa 
looking oTer sonae charta with one of hia sons and dis- 
enssing bea next trip. It so happened that the Latter had 
not been ia Itewport for several yeare. Snddenly Agaa* 
siz looked np and beheld in the diatonce a buggy tied 
to a treej and a conple of men fishing on the rockE. 

“ There/* aaid Agassiz, “they are at it again I The 
way everybody drivea ali over the place and ties his 
horsea everywhere is perfectly outrageoua. The worat 
o£ it ia that whea tbey are spoken to, they are so inso¬ 
lent r 

With that he stalked off toward them, and was well 
across the lawn before the thought tbat be might need 
protection from tbe insolence of tbese intruders oc- 
cnrred to hisson. When he finally came to bis fafehera 
aid, he found bim upbraiding the fcrespassers for their 
iniquities in plain AngkhSaxon. Tbeee tmfortunates, 
whenerer theyoould getaword inedgewise, endesvored 
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THE MUSEUM HIS HEADQUAETEES 

to mate the most abject apologi es, whiie their attitude 
suggested a Caterpillar who when poked with a atick 
curia up and tries to disappear. Ab quicHy aa posaibte 
they got into their buggy and drove off, fcwo deeply 
humiliated men, Then Agassiz turned to hia aon and 
©baerved in perfect good faitb, u You see how Inaoleut 
they are! ” 

Befg-re speaking of the early work ©f hia ecientific 
life, it might be well to say a few words iu regard to 
the origin of the iustitiitiou. with which it waa arer affor- 
ward con necte d. The elder Agassiz on Bettling in Cani’ 
bridge had stored his treaeuresm a ehanty buiit on pilee 
on the marshes of the Charles River, eluse to the bridge 
that now le&ds to the Harvard Stadium. In 1850, the 
collectioca, having outgrown this primitive ehelter, were 
removed to a wooden building on the site of the present 
gymnasium. By 18.52, the care of the collcctiun had 
grown to be more than the reiy modest means of Lotiis 
Agassiz oould meet, and & fund of (12,000 was raised 
by private aubacription to parchase it for the college. 
The expense of ifcs charge, however, stili remained in 
his hands, and be devoted untiring enthusiaem and in- 
genuity to increasing and maintainiug the spccimeue. 

Iu 1858, the Corporation of Harvard College made 
a anuli allovance for the care of the collectione, and in 
the saino year, (50,000 leffc by Mr. Francis C. Gray to 
found a museum, vas placed at the tUsposal of the 
elder Agassiz, under the conditicm that the institutiou 
should always be tnown as " The Museum of Compara¬ 
tive Zoology.** Accustomed to the European method of 
seeldug government aid, Louis Agassiz went to the 
State Legislatore, and to every one’a amazement er- 
traeted (100,000 from those hard-headed New Eng- 
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landera, while at the aame time a further fund of 
$71,000 unas raised by private subseri ption. Anned 
with these xeaources, he built what was then intended 
to be, and now actually is, a portion of the northeast 
wing of the present huge structure. Thia first secti on 
of the building was completed in the apring of 1860. 
The personnel of the Museum was plauned much affcer 
the organization of the Jardin des Plantes. Many of the 
early assistant» later became professora at Harvard or 
other uni ver sities, gr wgre placed in pharge gf mu¬ 
seum», which were afterward gBtahlished ali over the 
country. 

Alexander Agasaiz’s poaition, besidea giving him the 
care of the department of Radiatos, included the gen¬ 
er al charge of the work and buainess of the institutioni 
This involved a vast araount of mechanical labor in 
arranging and storing the immense mass of material 
wbich poured in from ali sides j for the plane of Louis 
Agaasiz were always on a huge seale, far beyond his 
resources in men and money. To this vae added the 
establishmeDt and care of ali exchanges, and the dis- 
eutanglement of the finaucial difficnlties into which the 
cheerful optimkm of his father constantly plunged ngt 
only the M usmim, but also the family purse. 

The folio wing letters, sclected from his correspond- 
ence of that time, may give aome suggestions of how 
eagex and many-eided vas his nctivity in developing 
the relatione of tha Museum with other institutions, in 
making ex ch anges of specimens, and in stimulatiog the 
in teres t and cooperation of scientific men in ali parta of 
the world. 

The first is to the leading physician in Santa Bar¬ 
bara, whoss aequam tance he had made in California. 
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TO DE. J. B. 8 RAW 

Cajubiihe, Api. 15, 1-903, 

My friend, Mr. Levi Paraons, telis me that you have 
been feind enough to offer to make collectione for us 
here. I eannot allow my letter to him to go without 
thanking you eincerely for your efforts ia behalf of oui 
Museum, and I ahall 1-oob forw&rd wit-h plcaeure to the 
time when ve may receive Bomething frons you. We 
have absolutely notbing from Santa Barbara and that 
regioaj &o that everything you find, oq inalter wb&t it 
ie, provided it crecpa on land or Bwime in the water,, or 
fliee in the air, is acceptatio. Be not afraid either of 
gending too many specimens. They are always valuable 
for exchanges. 1 shall in the course of a few woets 
&end you a few circolars containing directione for coi* 
lecting; we are at pre&cnt out of them and wait for the 
printera. In the meanwhile I would call your attention 
to a few animah of which we ahall deaire especially to 
have speeimens at this time: they are the starfishesj eea- 
urchtns or sea-egge as they are called, ali kinds of corala, 
of which I hear there Are aeveril species- in the ehaimel. 
As &U these things are preaerved dry, as well aa in 
ftlcphol, they vili be but little trouhle. Before beiug 
set in the eua to dry it would he * good plaa to dip 
them into hot water; this hilis at ouce and removes all the 
&alty matter. The beachee affcer a storm are good local- 
itiea for collecti ng massea of diied shells, starfishesj aea- 
urchins, corale, thrown np by the waves. The fisher- 
men's aeines when drawn up lea ve erabs, etcon the 
beaeh of no use to them. The fiah market is the simpleat 
way of getting a good collection of fishea. 
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TO C. B< HICKABJ) A BROS. 

C AMRKjpqg, M»J Sii, 1864. 

Gkntle.mkn : — 

I forward to-day to you per Adama Express 9 boxes, 
3 of which contain live-etock to be forwarded to Frof, 
H. Milne Edwards, J&rdin dea Plantes, Paris, Prance, 
care of H. L. Mulier and Cie., Havre. The food of the 
animals ia m&rked on the boxee, but to mate sure 1 
repeat here: 

No. 1 contains Reptiles and needs no care except air. 

2 contains a Marten ; needa ecraps of meat and 

crater. 

3 a Lynx j needs eame food aa No. 2. 

4 & 5 contain Squirrek; need nuta, acrapa of 
bread, com and water. 

6 W oodchuck; eats turnips, raw potato ea, Bcraps 
of 7egeta.blea and water. 

7 Owl; needs only meat. 

8 Eag-le j needs meat and water. 

If these animaU are fed ooce a day it U enough 
except the woodchuck, No. 6 t wbicb had better be fed 
twioe. I send an the ninth box nuts, taimips and com 
for the food of the squirrels and part of the food of the 
woodchuck. I auppose of oourse that scraps of bread 
and the necessary remnante of fresh meat can be ob- 
taincd on board the steamer by the petson who has 
charge of them. The Iynx ought to be bofckered as little 
as pgwible j it is a fernale witb young and sbe ia ratber 
erose on that aceouiit. I suppoBe the cages of the lynx 
and of the woodchuck ought to be cleaned about once 
in four days, if they get offensi™, and clean hay or 
Btraw put in. Thie can easily be done bj means of a 
poker to scrape out the old hay. 
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Hoping that this amall menagerie will have a favor- 
abla passage, I remoin, 

Youh very troly, 

Alici Aqassiz. 

TO J. J. KAUP , 1 DARMSTADT 

Cjucbmmk, Feb. 25,1865. 

Your note of Janimry 10, addreesed to father, has 
been recei-Yed wne time and as father hae not writteo 
you for ao long, be wishes me to ansirer you that jou 
may not think he has entirely neglected your affaira. 
He is very much pleased at your continued exertiona in 
behalf of our Museum and hopea that the invoices we 
ha ve made ha ve been acceptable. Yoo aay nothing in 
JOur letter o£ the Echinodettna whieh WOrt S&ut about 
the same time with the turtles and in which I had put 
a package of ahetU «lecfced for you by Mr t Anthouy, 
We feel quite envious of your Dinornis boneeand tope 
that the time may come Trhen you may spara ub a skele¬ 
ton or a cast at any rate. Speakiug of caat&, father is 
very anxious to have a suite of your magnificent casta 
for ouj Museum; but ntileas we can have a little time 
to pay for them, fcill gold has come d own again to reason,- 
able pricesj he hardly dares to ask you for thein. We 
have thus far done bo litti e to plgase the public and have 
sacrificet! the wishesof the common populace for so long 
to the demanda of striet acientific investigatione, that 
he feels it ia about time for bim to do something in 
that way, and as this combines the demanda of the pub» 
lic and of the acientific men, he can hardly apply his 
means to a better purpoae. We ahtiU be able to eupply 

L A zo&Jogist of note, moit of wbus pabliih-od irork mistu to bidi 
Bud fUhn- 
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your wante of N. American insecta during next eummer 
and in the fali ire sh&ll try to make you a good invoice, 
Wo have a very good and conacientious entomologist 
(P. R. Uhler) at work at the Museum who wiU do ali 
that can be dona and to whom the collection of Coleop- 
tera jou are about sending will be partienlwly welcom». 
Ab you aee by the papers, our prospecte to finish the 
war during this year and reduce the whole to a mere 
insurrecdan are quite good and from your letter I judge 
that the newa we have heen sending to Europe the laat 
few weeks has been Tery weleome. I trust your prophe- 
cies about Maxim ili an will come true, and that the 
Monroe Doctrine and the Star Spangled Banner will 
yet reign. supreme over the whole of North America, ia 
epite of John Boli and Napoleon, 

At the outbreah of the Civil War most of the Mu¬ 
seum assis tanta left to join the Federal army. As Agas- 
siz was only recently naturalized, and could not forget 
his warm friends in the South, be coticluded to stay at 
horne and prevent the disintegration of the Museum. 
With his temperameot, it must have been a aore trial 
for the young naturalist to £nd his share in the bitter 
struggle confined to eagerly watchiog the progress of 
erecte. When it became apparent that the war was draw- 
ing to a close, he th&nhfully rejoiced with those at home 
who hoped aoon to see the end of much luisery and a 
reunitad people. 

After the fall of Richmond, the aasiatants, who had 
retutned to the Museum, were agam dr&fted, but tbie 
time to foilow Professor and Mra. Agassiz to Brazil, 
The royage, at first contemplated chiefly for the sate 
of Louia Agaasizs health, had developed, thanks to the 
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generoaity of Mr, Nathaniel Thayei, into a aciantific 
erploration of the Amazon on & considerabis seale. The 
departtire of hk father in April, 1866 , laft Alexander 
A^aflsiz in sole oharge of the Museum, untU the returo 
o£ the partj in the aummer of 1866 . 

In writiiiig to Professor Kaup about thk time, after 
telling of hia fatherk journey, he says: u Of course this 
general riddance of ali the assistente here lea vos me 
entirely alo ne to Look after this immense Museum, and 
I can hardly hope to do more than take caro of what 
comes in. 1 ' The letter concludes: — 

“ I can read Germ&n as well as En glish, bnt I do not 
like to write Germen except when noceasary, and as I 
suppose English k perloctly familiar to you I write in 
English. I so rarely have occasion to praetise my Ger- 
tDBn ei the r by writing Or speating, that it geta veij 
msty and I of course prefer to use Englkh when 1 can 
aa. it comes more naturali y. We ali feci (at the North) 
in a splen di d condition and bigh spixita after ali oux 
late successee. Lzt r Richmoud, Johnston, have ali sur- 
rendered. The war is finiah&d thia Bide of the Missis* 
sippi and the Robeis across in Texas are already talking 
of suneudering. Our French and English friends had 
better take care bow they allow any more rebel ve&sels 
round about their harbors or they may get punished 
for their paafc impudence/’ 

The firat few lines of the following letter refer to a 
diffieuity with which most of Agaasiz’s eorrespon dente 
had to conterid, for, unless well accustomed to hia haud- 


writing, it was no light matter to decipher one of hk 
letters. Thia taak waa not rendered eaeier from his habit 
of rtuming his worda together till hk pen ran dry, and 
Ieaving most of the punctuatton to the fan cy of the reader. 
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TQ J. J. KATTF 

C amboidcik, Jaly 22j 188B. 

Your kind note of Juno has safelj come to haud, and 
1 can fullj appronate the difficulties o£ deeiphering my 
chirography, £ am oever veiy diatioct and when I have 
to scribble off eo m&ny lettere as have been occasioned 
by father*s departure, 1 can eaailj see that thin paper 
and my great hurry have caused you much unnece&aary 
trouble. I hope you will not find thia epistle quite so 
bad. 1 look forward with great pleasure to your invoice, 
and will dow repeat some of my inquines. 

Do ygu wish for, 1, «Idos of some of our more com- 
mon New Engknd Mammalia? I think I could get to- 
gether aay tcn or twelva speci ea* 2, Any of our native 
New England Birds ? I might send you perhaps some 
twenty or thirty species. 

Our Entomologist (Uhler) has retura e d from Hayri, 
and I have this week set him to work to put aside for 
you North American Insecta. 

I am Borry to ray that owing to father’s absence, the 
Museum haa not as many funda aa I ahould like, so 
that I nmst uee the greatest cautiou for the praeut in 
in curring any debts. Father waa alwaye aecustomed to 
present to the Museum the resuit of his winfrer work in 
the way of Lectura, and thisyear having gone to Rio 
leaves us very poorly off, eo that for the present £ do not 
dare aecept your proposition ahout the Lion. I Lope, 
however, he will not remain on fond tOQ long and that 
he may yet in more favorahle times find his way to the 
great Republic. We ha ve very good news of father; 
the reeeptiim he has received in Brazil seems to have 
been a perfect ovation and facili ties without number 
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have been placed at hia dispesa! by the different rail- 
joad companies, stage lines and steamboats* He finda 
himself, theiefore, so pleasantly placed near Hio, and 
enjoyiag so many facilities for transportation, that he 
has been tempted to remain rauch longer there than 
he intended, and has already accmnulated considerabis 
materiaL He has beeh quite suecessful in his in vestiga¬ 
tione about Glaeiers, and the geographica! diatribution 
of Pisbesj the two main points of interes fc to him, and the 
prospecta are at present that his absence will extend far 
heyond the time origioally infcended for his rotam. Oar 
political affairs are little bj Kfctle getting into shape and 
I hope we sball yet shoif to Europe that if we ha ve been 
able to fight through a ensis which -would ha ve over- 
taraed any European Government, we shall pass through 
in aafety the greatost political crisiB and solve tbe great 
problem of universal liberty in a eatis factoiy manner. 

TO J. J. KACT 

Caicbjxdor, fiap. 12, 1&65. 

1 have just received your letter of August 23 d an- 
nouncing depaxture of seversl boxes for us. As soon as 
I get everythmg which has oecumulated during thia 

vacation to rights, I shall mate you an iavoice o£ the 
thinga 1 had offered you and which 1 hope you will 
like. I wish I had reoeived your note a few days earlier. 
1 shonld have had the chance of securing for you a 
akin of a Bison, Ishall, however, keep my eyes open and 
the next chance I get 1 shall remember you as well as 
tbe Bison. I hope before long to ha ve duplicate skins 
of botb Bison and Eli, as we have now no less than 
three parties at different places in tbe Itocky Moun- 
tains who have promi&ed to do what they could for us 
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in the mj of obtaining the &kins of theae larger animals. 
But jou have do idea how hard it is to obtain them, 
the diffietilty first of shooting them and next of trana* 
porting them euch immense disfcanees, no leas than 1000 
to 1500 miles often, through regio as infested by Indiaus, 
making it a very hazardous experiment. 

Yoa ask me about Lymati. Now that the war is 
orer he is back again at bqm©, and aa sood as he has 
put his private afiatrs in order, which have auffiered 
from wanfc of care duriug* his aheeace, he will devote 
himself again to the aame branch of the Museum as he 
has dona before. We have stili excellent news of father; 
he has just arrived at Para, and thus far his expedi tion 
has been as profitahle to the Museum aa he had ex- 
pected. His health, as far as I could m&ke aut, k very 
much improved, and I hope on his re tum he will put 
his shoulders to the wheel and give the'Museum such a 
atart that we m&y coma en the same level as the greatest 
Institutions of Europe. In the meant ime I am nqt idle 
and do what I cau. We have juat publiahed tiro num~ 
bers of our illu&trated catalogu©, one of the Ophiurans 
by Lyman, and one of the North American Acalephs 
by me, which I ehall send you either hy the next 
invoice or by the Smithsonian during this winter. I 
enclose also, as I had promised, a bili of exchange to 
your order for £3-5 shillings for the packing of the 
casts, which I hope will arrive in good order, and ali I 
ask of you is to have patience with me if my invoices do 
not come as fast as I promised them, as it is simply 
incapability which will delay me and nothing more. 

Agassiz had established relatione with severa! huntors 
in the West, but coUeeting specimens tbere was then 
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do mere holiday mattor, m eWwn 1>y the foHgwing er 
tmct from a letter to a colleague conto® platdag a little 
trip to thoae regiona: — 

H The Ia dia na are notat peace, and it ia dmth to any 
anali party in the present state of Indian variare to 
Attempt Buch a thing. I will glVe you. an eXflmpl& : TwO 
years ago an expedition w&a fitted out by the Govern¬ 
ment (5000 men) to drive away the Indians from that 
very region. The General in command offered me ali 
aorta of a&sistance to tracsport collectiona (six wagons 
of four horaea) if I would join hira, Father’s ill health 
made it impo&eibJe for me to lea ve Cambridge, but the 
General said he would get ali the foseils he could and 
devote that amount of transpoTtatio-n to it, I -of course 
expected great thing*, and on the returo of the expedi- 
tion he wrote me that it waa out of the quesiiou to allow 
amall parties of twenty or thirty men even to go away 
from the tnain body, and that he had lost on otie occa- 
sion almost the whole of a collecting paxty, and that he 
could not allow others to wander off agaia, So I got 
nothing and probably would have left my own bones 
fch&re to he piched up hy eome future Geologiat and 
describet! as the an cient man of Nebraaha. Several doc- 
torfl accompanying army trains while passing through 
these regions have lost their Hvea; and we muat wait 
patientiy till the Indians are driven fnrther West to 
undertake suchan expedition. Thia is going on at such 
a rapid rate that I hope in the eotiree of a few years to 
go there and pass a summer and thus acconiplieli one 
of my pet plana, which haa boen to do just what yotl 
Baggest." 
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TO A, MELETE BDWABDS 1 

Hahakt, Joly ST, 1865. 

Cher MoirsiEUB: * — 

I havB r&ceived yonr kind letter of Jhily 6 and also 
the diploma of the Philomatique Sociefcy ; kindly thank 
the membera of the soeiety for the honorthey have dono 
me io makiug me one of them. I aleo thank you for 
your kind appreciatiou of my memoir on Echinoderms. 
I hope soma (lay to pay a visit to the old world and 
malce the acquaintance of ali thoao that I kncw onlj by 
correapondence. 

Before the depaitune of the steamer from New York, 
one of the fcirds, the Lophody tes eueullatus, was atready 
among the deacL The heat in JiihO has been intense 
and I urach fem: that the I&st invoicg will not arnount 
to mucb. Among the animala which we intended for 
you which have been sent ua sin ce, the mortality has 
been very great, and they simply suffocated with the 
heat. I lost in this way & young Caribou, two young 
Lynx — aeveral different kinds of our indige nous binis, 
bnt I hope that by the steamcr of the 28th of next 
month I shall be abis to eend you something. A Lutra 
Canaden&is and a pemmati died on their way 

from Maine, as well aa eome amall mammata. I paaa my 
vacati on at the seayshore, and aa soon ae I get bacfc to 
Gambridge I will see if I can send you an invoice of 
Crustacea from the West Coast of America. Stimp&on, 
who used to have eharge of our Cru&tacea, ia at present 
in Chicago, where ha haa reptaced a young man who ia 

1 01 tha JudJu dM. Flmntoa, Futi ; «n tfc* dttth of hii Eilher b« b*- 
aunt ito di netor. 

* Aguiix*t Lett«ra ia tui Puiri eorr 4 *pbbd£nti in «ritivo id Freneh^ 
thow to Ilia Gtnrum colluguM vari urtidlj in EngHth. 
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at preeent travehng oa tW fronfcier for the Smithsanian, 
and I don't quite kaow when we &hall get him back, It . 
aeeras to me that I retnember that wheu he first began 
to work here he sent you a amall box with a few speci* 
mens from California, and I will examine our books to 
see if I can send you any new species. Unfortunatelj 1 
am cmly superfio tally aequam ted with the Crustacea, and 
I fear I ehall mate a mesa of it, but I iriU do my beet. 

I ha ve written to my father to send horne ali ve what 
animals he could, and ae thej are aecuatomed to being 
broiled I trust they will ba obliging enotigh not to tum 
up their toes befora they arrive. 

Kindly preaftnt my reg&rds to JODx f&ther. 

TO SIB JAMES HECTOR 1 

CAjfBnraai, Oet* 1P, 1805. 

Professor Agassiz intended before hia departure for 
Brazii to bave written you on the subjeot of entering 
into correepondence with you for the eake of obtaining 
fossila from New Zealand, which we are v-ery desirous 
of acquixing- We CAii offer you in return North Amer¬ 
ican Palseowjio thinga, or apecimena of almost any other 
nature which might be perhapa acceptabis for your 
studies. Our Museum ia stili in ita infancy but we hope 
that one of tbese days it will ha ve a natiouaL importante 
in this country and become the centro for the study of 
Natura! Kiatory. Weare particularij desirous of cbfcain- 
ing authentic specimene from the hands of original in* 
vestigators and hope in this way to transfer little hy 
little muoh of the scientific tradit ion of Europe and 
other conatries to North America. The want of auoh 

1 Sir Jnqwf Hwtor (1834-1907) did mact to dtTtlop tbt Inu of N*tt 
ZukinL 
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tradi tional knowledge 'has been a great impediment in 
the development of Natural Sciences ia this country 
and we hopo to remedy this as far aa lies in our power 
by entering into correapondenee with ali speciaL workers 
<mr the whole surfaoe of the globe. It is for this obj«t 

that we ask yoiir Cooperation and we ehall te moet happy 
to hear of your wishes and satisfj them aa far as it is in 
the pOw-er of onr Institutio n. 

During the yeara 1860-66, although busy with the 
afFairs of the Museum, Agassiz contrived to find time 
fer an immense amount of eriginal work, and laid the 
foundation of all his purely zoological investigations. 
Before his tiip to the Pacific he had been in te res te d in 
entomology^ and had devoted some time to the study of 
Lepidoptera. It is cu rimis that the firat publicatio a 1 of 
one who was to spend his scientifie life in the study 
of marine organisme and the questione arising from the 
r^ ncAmln Atinn of COr&l reefsj sho-uld have been on the 
jnechanical principies involved in the fiight of certain 
insecta 

His Bummors, broken only by occa&ional scientific 
'CicursioD s to otber portions of the New England coast, 
^were devoted to jeaearch at Nabant, Here Mr. Cary had 
given a cottage to his daughters, Mrs. Felton and Mrs. 
ioais Agassiz; this they shared with Alexander Agassiz 
and hisyoung wife. On a cliff oveTlooking the aea, low 
and vinfrcovftred, with & rustie porch aupported by un¬ 
et rippe-d fir loge, it was ia the last degree pieturesque, but 
mnst havo afforded acant elbow-room for three families. 
In a rambling shed below the house, Agassiz and his 

1 «Madiuum of tbo flight of Lepidoptan,” Proc. Boston Soc. Nat. 
Hiat , toI, ti, 1 SJ> 9 , 
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father fitted tahles, shelves, and tbe neeeasary glassware 
far a marine laboratory ; and Here they set up tbeir 
microscopes. In a bight near bjj Alexander kept a dory 
which he used for collecting specimen 6, One of bis atep- 
coaeins, then a amall boy, used in after years to teli how 
he erept oiit to watch Agassis akillfully launeh his heavy 
boat through tbe Burf and adtnire tbe ease with whicb r 
without apparent affert, he xan it up tbe steep beach, 

Tbe matarial for bis studias vas furmshed by such 
animata as he could piok up anaong tbe roclrsat low tide 
or catcb with a scoop net from His dory, varied by an 
occasio e al find brought in by some friendly fisherman. 

Among his beet known publications of this period 
was a series of papera on the embryo logy of our com- 
mon sea-urchins and starfiahea (Echinoderma) which 
are found everywhere along our New Eugland coast 
Hidden in creviceB of the rocka or among the seaweed* 
tTnitll JoHannea Mulier discovered where to find the 
yonng of these animala, who wculd ha ve thought of 
isolriog for them among tbe minute transparent and 
phosphorescent organisme tbat float near the eurface of 
tbe ocean, and tranaform the wake of one’a boat on a 
stili dark eummer night into a path of hre, and tura 
each dip of tbe oar Llade into a swirl of molten gnld? 

Derbbs and Krohn bad Btudied the developmeut of 
eggs taken from adult animale and artificialiy ferti!ized. 1 
Mulier bad himself studied the later forma of the larv® 
when they take au strange shapea witb qtieer arm-like 
appendages, utterly unlike the sta.rfishea and sea-urehina 
which they finally become. It remained for Agassiz to 
make a complete study of the embryology of these ani' 

^ Thit wu v true fertilitati qU., uj iboold iiot b« «nsfond witb rvecot 
«xperimentB ia s-tUnnUthg: miioaa Bggi by mejUK of diftsraiLt iiJta. 
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mals, parfcly by artificial ferti lization and partly by col- 
lectiug the tiny animal* with 4 dip aet. Mulier had 
observed the young atarfishea and aea-urchios fcnning at 
the lower end of the Wv*, but had aupposed that thaj 
vere thrown off by & sort of budding process common 
in aome other Radiatea, leaving the larvs to maintain & 
separate arbtenee. Agasaiz vae able to Show that these 
Echinoderms first sfcarted aA two separate growtbs o-n 
the aurface of the tsny "water tu.bea o-n each side of tbe 
etomach, callet! by Mulier the fl Problematical Bodie»/' 
and that these two growths finally enclosed the stomach 
and absorbed the wbole of the larva, none of which 
was cast oS. The eggs of a-uch ani mala are esc essi vely 
minute, and the whole development ia oa eo small a scale 
that it can be watched only by the most skillful and 

painstalimg study with the microacope. 

During the GQunj* <jf the se investigations, Agaaftiz 
noticed that at leaat one function of the curione litti* 
growths, hnown as pedi cellari se, lying between the spinea 
of sea-urchins, is to clean the animal fro-m impuri ties, 
which they paaa along from one little arm to the uext 
till the refuse drops off on the under Bide of the body. 
He waa also able to de clare that vhat had heen con&id- 
ered severa 1 distinet species of starbehes vere in reality 
distinet stagea in the development of our common etar- 
fish; and he called attention to the facfc that the embry- 
ology of Echmoderm» is greatly modified in the socalled 
viviparo os species. The publi cation of the resulta of 
these researches, il lustra ted by the moat delicate draw- 
ings frem his owu pcncil, dww the attention of the 
acientifie world to- the rising young naturali st. 

It had been found by 0. F, MulWr and othera that 
sume of the higher forms of marine worms, which re* 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF HICHIQAN 



THE MUSEUM HIS HEADQUA&TERS 47 

produced themselvea by di risi on, threw off aexual off- 
Bpringj this waa suap-ected to bo a case of so-called 
alternate generatione. Aga&aiz was able to completo the 
cycle by tracing the growtl) of the original unsexual 
parent stock from the eggs of the second generation. 
During these investigatione he discovered that certam 
species, which had hitherto been considered distinet, 
were in reality tfae male and female of the second gener- 
ation. 

The firsfc publieation in the merooiw of the Museum 
wasasttidyof the Ophiurana by Theodore Lymflji. The 
second was a catalogue of Norfch American Aealephas 
by A gasa is, publisbed in 1865. This volume was i line* 
trated with three hundred and sixty figures dravn from 
life by his own hand* It is one of the longeat and moet 
important of his early publicatione, and containa many 
descriptione of jelly-tsh first diecovered by him both on 
the Atlantic and the Pacific. As a tributo to his zeal and 
efficiency as a collector and investigator, it may be men¬ 
ti oned that many of the Medusa, which he coilected on 
the New England coast fifty years ago, have not been 
recorded sin ce. 

Agsssiz, &mong otber things, showed at this period 
that Cape Cod wae the dividing line for many species of 
the marine animata frequenting the coast of th-e North 
Atlantic, and be aW» did much Work On Echini, tp 
preparation of hia u Beviaion, ,r publi&hed aevend years 
later. Moet of the work of these earlier years was ao 
fundamenta! in character that it is freely quoted, con- 
sciou&ly or nnconaciouely, in ali modero tezt-books of 
zoology. 

It will be remembered that Darwin'a "Origin of 
Species” appeared in 1859. Althougb Agasriz never 
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joined ia the turbulent discussion that folio wed ita pub- 
lication, hia father entered the arena and remained a 
firm opponent of Darwin to the end of his life. Of 
Alexander Agaasiz’s hnal attitude on evolat ion, some- 
thing will be said in a later chapter The two followtag 
letters to a well-known Gennan naturalist who, for 
political -was Living ia Brazil, are interesting 

as showing what were hia early opinione on the aub- 
ject:®— 

TO FEITZ MULLEE 

Gucubiboe, Jan. 17, 1804. 

Your very intcreating letter of Sept. 9, 1863, hae 
been lying before tue for nearly two wonths. I hare 
been obliged to delay answering so long because the 
friend to whora I had given the boohs for you in charge 
had not neturae d from an expedi tion to the westera part 
of the Continent. 

Notlung vrill gire me gre&ter pleasure than to aitswer 
your questions about the Ccelenterata and Darwin. It ia 
only by discussing these hroad questione in the most 
unprejudiced m anner that we noay hope toarrive at the 
trufch, and mere dogmatic expressione of opinion ought 
nerer to infl iiencs ua in the least, no matter what the 
source from which tbey come, and howgreat the author- 
ity may be. I trust that henceforth in Natural History, 
workers will not allow themaelves to be biased by any 
weight of authority, either on one side or the other, 
hut will examina the facte and carefully analyze them 
to see what they meati. We sbould not ha ve eo many 
wild theories in our Science, did not erery one who has 
studied a subject so me what give generally suet dispro- 
poitionate importance to the particular part which thej 
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have examined. [Here followa a tecbnical discussion of 
Coelenterata.] 

With regard tc the Darwiuiau tbeory, it aeema te me 
te be only hruiging up the eame argumenta as those 
used by Lamarckj onlj Lacked up ty greateT research 
and greatejc knowledge. The aame objections wbich 
were fatal to th.e Lamarckian tbeory, and which ulti¬ 
mat ely caused it to disappear from Science, till it waa 
brought to life again by Darwin., will in duo time c&tise 
the death o£ hia theories* but good his Bcmtiny hae 
undoubtedly done, as it ia alwaya a aalutaiy thing for 
Science to have a skillfu.1 akeptic attack ita most reli- 
giously received dogmas. Far from having been drawn to 
the Darwiman Theoiy, ali my b tu dies and ali my eipeii* 
en ce thus far has led me in the opposite direc-tion. Em* 
biyology muet be my aupport Why should there not 
be nowadaya going on what Darwin urges has taken 
place formerly ? Do es a crab e ver lay eggs from which 
any thing but something identieal with it (the crah) do es 
come forth ? Doce a starikh over ky eggs from wbioh 
an Ophiuran is developed ? Darwin must ehow great-er 
ehanges to ha ve taken place than tkose of domeetication, 
if he wishes us to hold to his theoiy with any eoTfc of 
adherente. The idea that a pkn pervades the animal 
kingdom must first be disproved and, what ia by far 
moro important, he ought to be able to &how in the 
gfrological record the traees of all these eh anges. I only 
a$k for the traces of those changes. But far from this 

he makea a aweeping asserti on of the imperfection of 
the geological record and expects us to take that for the 
truth, Let him take any of the well-atadied beds of 
England, as the Jurassic Feriod, or of Switzerland as 
the Motasse, or of this continent as the Silurum and 
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Devonian, in ali of which not a link is wanti.Dg, and let 
Hm then see wbat he can say about the imperfeotioa 
cf the record and tbe gxadual traua-formahou o£ oae 
species into another. 

What will be tbe first damning point and theone which 
vili be tbe moat readily seen and underetood by people 
vili be tbat of the geographical distribution of tbe dif¬ 
ferent species of animals of the aorface of tbe earth. The 
magnificent collection of Echinodenne of oar Museum 
has been arranged with reference to this geograph¬ 
ical diatributien, and it haa brought out many striking 
features totally unexpeeted. As aoon as ve have tbe 
maps made Out I shall t&ke great pleasure in forvarding 
them to you. If the re ia anything in geographical distri¬ 
buti on, there ia nothing in Darvin, and vice Tersa, Tbe 
one flatly contradicta the other, But ha?e ve arrived 
at a fttage in our tnowledge where ve can thns theo- 
rize about the origin of ffpeeiee t We know ao little of 
the developmenfcj hisfcoiy, and geographical conditione 
of oar moat common animale tbat it will be in vain for 
ne to philosophize withoiit aomething to build upon. 

The principio of the coincidenee of geological euc- 
ee&sion and of embryonic dev-elopment, aa well an of 
complicatum (of structure), is by far a moro s aggesti ve 
one thau Darvin T s theory f and when once on, tbat traek 
vili lead to more new vieva and ideas tban vas at first 
expected. Let us wait patiently till we know aomething 
more of the de vel opinent and physica! laws which affeci 
the animals nov living before venturiug on such a darie 
subject. And aa for me I am villing to- be carried on 
by the current of my investigations, vhithersoever they 
may lead,and to beaatisfied with no theory,no wonder- 
fui panaceas, until I can see aomething more substantial 
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to uphold them than I can disoern at pressat ia the Dar- 
wiuian Theoiy. 

Agassiz in a later letter to Miiller, continue» the 
subject: — 

(t I Bee and grant fully the objeetiona you tn aj make 
to mathematica! demonstrations asapplied to org&nistns, 
and ve must alwayg rem em W that in oae case we> deal 
vitii simple formulae,in the other with org&nicproducta, 
and here vili alwava be the gulf separating the two, 
Ii the Darvinian theoiy is the correct interpretation 
of nature, you vili be led natomlly to the producing of 
organic out of the inorganic, working during an infinite 
time and through infinite forma. I do not see any esca pe 
fr-om a logieal sequenc-e of DarwiiTfl principies, for if 
you stop halfway and acknovledge & few primordial 
forces, or oue force, you are on no sounder or strong&r 
basia than the theomta who are alwaya calling in the 
interference of the Deity. Call it in once- and you must 
call it in alway?, and there is no more difticulty to imag¬ 
ine a eingle interference than many. 

11 1 grant also thegreat force of yonr objectione aboufc 
the 4 eimilarity of ali eggs of ali classes in their firat 
etages/ but that hae alwaya seemed to me to be a very 
atrong argnment against Darwin rather than for hha. 
If ve can thus in a few weeks follow from eggs, laid hy 
ani male of different cJaasce, apparently ideutical, such 
different resuite, but always the same as far as our ex- 
perienee goee, vhy has it never been given us to notice 
the converse, and see these eggs developing into differ- 
mt classes from the auim&ls which Laid them; and are 
ve justified ia takmg the intermedia te forma as the 
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remnanta and mementoa of euch transformations, rather 
than as md^p^ndent dreatio&S 7 If ve can e ver repis- 
seat organic fornis bj fonnulse, I acknowledge that tbat 
formula sbould be capable of aucb transfunaatioii as fco 
represent tbe organic m ali ite afcages fr-om the earlieet 
time in tbe egg to ita mature coadition, hy tbe introduc* 
tion of U10 proper variables” 
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186T-1868 

THJR CALUMBT A*TD HBCLA MUTE 

Aoas 912 had not bcen long establishedat the Museam 
before te realized that his salaiy woul-d he fintirelj in- 
aufficienfc far the eappari o£ a famjly, to say nothing of 
his desire to possess the means to continua and publLsh 
his original work, Looking ahoufc for aoma remunera- 
tive employment, he obtained, through his friend Mr. 
J, M, Forbes, the presidency of Rome coal minea in 
Penney lvsu ia, a position for which his s tu dies at the 
Scientifie Sehool h&d eapecially fitted him. Little is 
kupwn of thia episode \ for a time in the early sisties, 
he appeara to have managed the enterpriae from Boston, 
with occaaional visita to PanuBjlramajbut seema finally 
to have realized that the occupation was not likely to 
prove advantageous. It ia not ciear how, with hia duties 
at the Museum and He research, he managed to hnd 
time for this additional work. 

ThLa experietiee, though litti* in itself, must have di» 
clpsed his ability to handle mes, and given him confi- 
dence. Without it, the ownere of the Calumet and Hecla 
Min as might never have given him his chanee, hy tum* 
ing to him as a forlorn hope when that venture aeemed 
desperate. 

The story of the disco very of the Calumet Mine, 
though based on apparently sufficient evidence, reads 
like a page of u Monte Cristo/' ratber than a forgotten 
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lcaf frora the earlj hieto it of porthera Micbigan, The 
KeTeenaw Peninsula, a celebrated copper region, juta 
out to the northeaat from the south ah ore of Lake Supe¬ 
rior, The copper-bearing’ strata run parallel to the coast 
and dip sharply to tbe nortirwest. The district is one 
of the very few places in the world where the metal 
ia found in ita native state, scattered throngh the rock 
in small partidea, and leas frequently in great tangied 
massea. 

Thia region, then an nnknown primeval for eat, waa 
ceded hy the CbippeW&y Indiacs to the United States 
in 1843. The short exci terne nt, a year or two later, fol- 
lowing the discovery of copper, left the district atill a 
wilderness, with here and there a small copper mine lost 
in the foreet, and dependent on the Httle settlementa of 
Hancock and Houghton at the base of the Peninsula. 

Such vas the condition in the early part of the second 
half of the lasfc century, wben a man named E. J. Hui- 
hert waa surveying a road in this wild country. One 
day, while walking ahout in the wooda, he atumbled 
aerose a curious pit and, heing an intelligent man, be- 
came interested in oxamining the hole. It appeared to 
he artificia!; a hage hemlock standing on the refuse 
fcbrown up on the edge of tbe pit hora evidence of ita 
extreme age, Clearing away the mhbieh at the b-ottom, 
he found a very c-onaiderable quantity o£ verdigris. 

Thia pit is nov supposed to have been a prehistoric 
cache. On Isle Royal, an island opposite Keweenaw 
Peninsula, there are remama of ancient workings on 
copper veins. It is thought that tbe Xndians, after mia- 
ing there in tbe summe?, would in the f&ll paddle to 
the Peninsula and erose it on their way south. A party 
of Indians, overtakeu by an early vinter, would have 
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chosen such & spot to cacte their copper * for tbe loca- 
tion of the bole was such that tlie Jay of theland woald 
enable &11 y oue' who knew of it to find it easily. We 
mugi imagine that any one of a hundred possible calami- 
tiea overtook these primitive minere, who never retumed 
for their treasure, whicb in the course of time weatbered 
into verdigris, 

Thia explanatiori did not occor to Hulberfc at the 
time, who imagined he had discovered a spot where the 
I odiaris had once dug out copper, LooMng about in 
the vicinity he found, a few hundred feet to the South¬ 
west, a huge block of conglomerate rock cemented to- 
gether with pArticUs o£ Copper- From the appearance 
of thU piece of rock, weighuig m*ny tone, he was cou- 
vinced it was near ita original posidon. He kaew sonae- 
thing of the formation of the country, and concltided 
he was cloae to a stratum of copper-bearing rock. After 
r emor in g several dozen barre! s of verdigriB from the pit, 
he was sitrprised to find no further traces of copper- It 
was not tili he had blaated & few feet below ite bed that 
he uncovered & lode of cOpper-bearing red conglomer¬ 
ate, simiUr to the great piege of rock to tbe South¬ 
west. By tbe mereat coincidence the pit happentd to 
be just over what later proved to he a great lode 
of copper rock * afterwards known as the Calumet con¬ 
glomerate. Improbable as this seems, Mr. Hnlbert was 
always very definite in his statements that he did not 
discor er the conglomerate until be had blasted below the 
bottom of the hole. 

Hulbert w&s unable to get possession of tbe land on 
which the pit was sitnated, but he gained control of the 
land to the north, Assuming that the boulder was near 
the lode, and a line from it to the pit would give the 
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approximate ppeition o£ the out^rop, Le extgnded tli« 
line to tlie neare&t poiat od bis owa laud, sank & &haft 
there, and agai& rati into the copper-Bearing conglom¬ 
erate. Firmi y convinced that he had dlacovered a largo 
depo&it of copper, he went, toward the clo&e of the Civil 
War, to Boston* which was already the financial centro 
for Labe Superior mines, where he met Agasai^s brother- 
in-law, Mr, Quiuey A. Shaw, who iras already intereatad 
in mines in that region. 

Hulbert pemuaded Mr* Shaw and his friends to pur- 
chase a eontrolling intere et and further options in his 
4cheme, known as the C alum et Mine. Later, when it 
bec&me time to tabe up theae optione, Hulbert preferrad 
to exchange hia Calumet holding for aeeurities of the 
Huron Mine. 1 Thia afterwarda went to piecea, nearly 
taking Mr. Shaw with it, at a time when Calumet wa& 
moat in need of funda. A few years later, aa Calumet 
was becoming prosperous, Mr. Shaw made a new settle- 
ment with Hulbert, practically giving him one thousand 
shares of Calumet. This foitune Hulbert threw away ia 
wild-cat speculations. The remaiuing years of his Life 
were, however, passed in ease and comfort, thanks to an 
mnisual generosi ty \ for Mr. Shaw, realmng that the 
Fatee had not fceen overkind to Hulbert, pensioned him 

b-andscwnely, 

lt WAa arranged that Mewrs. Shaw and Hulbert shotlld 
take the mine on a lease, and the latter went ba-ck to 
Calumet to develop the property. The rock that was first 
found was exceedingly rich, and Hulbert, eeeiog such 
great ma&sea of copper tangled in their bed of conglom¬ 
erate, appears to hara lost his head. He proceeded to 
quarry oufc the rock haphazardiy, and bujing a hun- 

1 A bJm 4« th« of Humoftk, in whioli Mr, Sb&w vu iufaTcatacL 
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dred teams of horees began to bul it thirteen miles to 
Hancock. 

In the Hummer of 1866, of ter bis lathei'» re tum from 
Brazil, Agassiz took a vacati on frcin the nmnagement of 
the Muaecni, and went up to Michigan to se e the new 
mine. The so-catied Calumet conglomerate, a stratum 

of feleitic porphyry, about twelve bo foiirteea 1 feet 
vide, caxrying native copper, dips to the uorthwest at 
an angle of abo-ut thirtj-seven degrees. The forma¬ 
ti on thereabout is sicgularly uniform, so that Agassiz 
vas able to obtain sonae idea of the possible extent 
of the lode. He was so much impressed by ita prob¬ 
abis richness that doring his visit, Mr. Shaw and a parfcy 
of Boston gentlemea bought the land to the south of 
the Calumet Mine, on which the old Iadian pit was 
siteatedj and nrganized the Hecla Mining Compati y. It 
must ha ve becn about this time that Agaaais eucc eeded 
in borrowing a comparatively a mali sum of money with 
which he aecured the intereat in these properti ea that 
fortned the basia of hia fortuno. 

On bis retura, he was made the treasurer of hobh 
COm patrie 8- Toward the end of the year matfcers did not 
look eo promising. Hecla vas stili in the forat atagea of 
de velo praeut, but it vas evident that Hulbert was uofc 
making Calumetpay, Consequently the company decided 
to operate Calumet themselves, and close the leaae under 
which Hulbert bad held practic&lly complete -control at 
the mine. When the working of the mine wa* reorgau- 
iaed on this new basis, Agassiz again weut to Michigan 
late in December, 1866, stayed tbere about a month, 
ssv a new man, Davia, put in charge of Caiumet, and 
onco more looked over the ground. 

1 In the loweit Larcii Lt rideas aut to neirlj tfeirtj foet. 
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Shortly after hia return to Boston, he wrote the foK 
Iowing letter to Major Henry L. Higginaon, who, having 
married Agasaiz'fi sistar Ida, bad bought, at the termina* 
tion oi the Civil War, a plaatation in the South, and waa 
trying' to raise cottou under the chaodc conditione that 
preTailed. there at the time, 

TO H. L, H1GGIXBOX 

CaiiBiuiMSt Febmarj 3* 1867. 

[Thefirst part of the letter deals with some plaatation 
matters.] Now about nuning stoehfl, I really don r t hnow 
what to aay. I ha ve perfeci f&ith myaelf m the value of 
both Caiumet and Hecla, the adjacent pie ce of Iand to 
Caiumet which waa purchased laat year while I was at 
Lake Superior, and the resulta thus far obtained are 
bejond our moot sanguine expectationis. Caiumet after 
tbiB month will eam about $ 400,000 at least calculatio a 
till the end of thia year, but we must out of this equip 
the mine thoroughly, build a good many roads, ao that 
the expenses of thia ye&r togetber with the amount 
which must be kept in Treasury for work during the 
winter, when no copper can be sold, as it cannot be 
brought to market, will not leave much more than 
enough to pay from $5 to perhaps $10 a ahare in 
January, but the prospecta of the mine (Caiumet), from 
the amount of copper now expoeed, are moat magnifi¬ 
cent and in the course of the seeond year, 1 S 6 S, the 
mine will pay at leas-t $15 a share and may go aa 
high as from $30 to $ 40 * Of CQurse I will not eon~ 
ceal that aU thia depende npon the management at 
the Labe, The value of the mines, both Hecla and 
Galumet, are beyond the wildeet dreams of copper 
men, but with the kind of managemeat many of the 
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minea have bad, tben even if the pite were full of 
goldj it would be of no use. This «ili of co-uree ne¬ 
cessitate careful looking after here, and I shall do ali 
I can and ali I know bo put tbmgs on a good basis. 
In the present conditi on of C&lumet, it is capable of 
prodacing; copper at exactly one-third tbe price at 
which tbe moat succeaaful mines have ever been abi e 
to 'werb. 

HecU is also coatrolled by Quin and Shaw family; 
it was only commenced last October, b-eing a wildemesfl 
in September wbea I ^as at tbe Lak, and now it is 
opened enough to fce able to get out nearly aa taucb 
copper a& any mine on Lake Superior, except Calumet, 
at a very small cost. I am sorry to &ay, however, that 
tbe price of tbe afcock is pretty well up. Hecla is selling 
for about $50 per ehare and Calumet for about $75« 
Hie relative position of the two is about thie; during 
1867 Calumet Tvill prodoce 12-1500 tona of ingot 
copper = $600,000-$750,000, at a cost of about 
|200,000-|250,000, outside $300,000. mile Hecla 
wiU produce from 800-900 tona = $400,000-$450,000, 
at a cost of $180,000-$200,000. Now ali the figures 
I give you are based upon the present state of the 
mines ? always suppoaing ibat there are nO additional 
faeilities hrougbt to bear during any part of the 
coming year, which of course makes ali my estimates 
f&U very far ebort ©f whafc expect One eource 
ais© which will incresse cur yield is tbat as ve go 
down in depth tbe bed increasea in ricbness, and an 
incresse of from 1-5 per cent for onr rnck is enougb 
to mate a differente of $500-$2500 a day, eo you 
see what a margin there is. All my calculatione are 
made also upon a yield of 10 per cent while thus far 
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notfcing has b-e-en lew than 15 per cent by our present 
processes. 1 

I will Be& yotir father in the cOur&U ft£ & diy Or trs?o 
and teli him all I c&u about this, but alth-ough I ha^e 
put every cent of mine into thesc two mines, and turre 
no- temptatio» to Bell aut at the praeeat prices, I h&te to 
ad rise anybody abo-ut auch precarious thinge as minea. 
One thing you may be sure of that when there is any 
Bcrew Inoae 1 will be sure to let you knowr ia time. I do 
not think I shall be able to huild this year, first, becauee 
1 have not the heart te aell osit enOugh stock to pay for 
the bpuse, second because 1 think it probable thai J 
sball be at Lake Superior so often and so loog ibat a 
house would be only an incumbran ce, while I know if 1 
have to postpone a year or more I shall not have to pay 
so much. I have the land, a very nise piece, and it will 
keep» 

Modest &b this prophecy Was compared to tbe ulti¬ 
mate SUCCUBA of tbe euturpri.se, it Beeme singular that 
AgaaBiz should have been so optimistic at this time, for 
only shortly afterwards the mines found themaelvca in 
aerioris trouble. The hard, heavy, and tenacioua con¬ 
glomerate was a very different thing to mine and mill 
from the comparati vely soft and leas finely subdavided 
amygdaloid rock hitherto minei in these parta ; the beat 
mining men of the day declaret! that it could not be 
deme at a pro fit It was diecovered that Hulbert had 
grossiy mifirepreseiited the trua condition of aff&irs as 
they actually stood at Calumet, and tbe venture threatr 
eued to eud disastroualy for all coucerned. 

1 The origiml eatim&te of the aixTtt.gr porcenUge of oopper in the rock 
«u nmah Bzaggar&ted. 
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At thia emis, the managernent deeided to send A gae¬ 
si z to Michigan to take charge, for he felfc convinced 
tbafc tbifl rieh d-epoait of copper coold be worked at a 
profit, and tbt he could do it. Just before he left for 

Calumet, Charles W, Eliot, then an unknown young 
professor io the Massachusetta Institute of Technology, 
met him in the streeta of Boston, 

He said; u Eliot, I am goiug to Michigan for some 
years as superintendant of the Calumet and Hecla Mines, 
I want to make money; it is impossible to be a produc¬ 
tivo naturalist in thjs couutry without money. I am 
going to get some money if I can and then 1 will be a 
naturalist. If I sncceed, I can then get my own papera 
and drawings printed and help my father at the Mu¬ 
seum. 31 

Seldom, indeed, ha ve the aspiratione of youfch proved 
iu *uch barmouy with the achiev ementa of maturity. 

Before entering infco Agaasi?'e life at Calumet 3 a few 
vrords maj uot be out of place here, for the benefit of 
those unfamilia? witb copper mining. From the charac¬ 
ter of the deposita cn the Peninsula, the processas uaed 
in extractio g- the metal from the xock are eomewhatdiffer¬ 
ent from those employed where the copper occurs in the 
form of an ore, or chemical compoundL 

When the rock is brought to the snrface, it first goea 
to a rock house, where it passas through a series of 
breakera, and is hroken into stnadl pieces. From here it 
goes to a mill, where it is reduc e d to iittle particles, 
after which the wh-ole, flooded with water, pasaes ovor 
a series of washing machinas and other contrivances, 
where the copper is drawn off, the refuse gorog out with 
the water. The whole pr occas depende on the principi e 
th&t hy agitating the mass the copper will sink to the 
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hottom, and the lighker, non-copper-byaring particles 
will ataj on top. There are three principal methode by 
which this pulverization at the mill may be acc umplished; 
by a series of rollers, by batteries of smill stamps, ot by 
great h&avy stamp heads. 

Agassiz reaehed Calumet early in March,. and at onee 
found himself confronted with a multitude of difficul- 
tiee whieb taxed bis strength and ability almost to the 
break bg point. In order fully to appreciate the difikulfcy 
of accomplishbg wbat he succecded in doing while at 
Calumetj on© jnust realize that the Keweenaw Peninsul* 

wae tben more macqessible in aumm^r than ALaska 14 to- 

day, while durrng the long severe wintera it w&a prac- 
tically e ut ofi from the rest of the world. For Green Bay 
waa the terminus of the railroad, frotn wkence it iras a 
long and trying sleigh-ride of tnany daya to Calumet. 

Some extracta from an official report on the Calumet 
Mine, written soon affcer his arrival, may give an idea of 
the conditi ens there: — 

“ When it waa decidet! to give the lesaees n otice that 
tbeir lease would terminato Ott J&ntl&ty 1, 1867* an as- 
Bcsament wa e levied io carry on a certain amoiint of 
Company work, Buch as buildings and fitting up neces- 
sary machinery to proceed at once with work on taking 
pOB&easion and have no delays, Ifc was understood at 
that time that the leesees were to make an open quarry 
abova water level> at a point com.mencing’ about 1600 
feet north of the south boundary of the property. This 
plan was carried out unfort unate ly only j ust far enough 
not to obtain auy receipta frotn the quarry, and in such 
a way as to compel very expensive running to protect 
the mine and render it safe hereafter beaides aubjecting 
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the works to b-e flooded with water. The original plan 
wa& entirely loet aight of and huge ope a pita were eimk 
in the middle of the lode. No attempt waa made to sup- 
port the roof, timbering waa entirely neglected, and the 
mine waa atrained to ite utmoet capacity to produce rock 
at any priee and regardlesa ol the con&eqnence. 

i6 During the time tilia method of mining waa progress- 
ing the most flattering reporta of progreaa made were 
forwarded to Boston and the capacity of the quarty ne- 
presented as fully equal to 100 tona well sdected rock, 
while at the same time ali provisione were making to 
secure the mine and go on with the 
independently of the quarry. The failure of the smelt- 
ing works in redueing thia selected rock and smelting 
it directly, compelled a change of programme, but only 
partial, as it haa always been the intention to put on the 
locatio q a small tnill in order to treat cheaply our second 
quality of rock. For this purpose a small rolLing mill 
waa purchasod, on the representations of the Agent of 
the full success of the Huron finishing mill, and his in¬ 
structione were to put up thia mill on ite arrival on this 
location so that by the first of January it might be in 
runnin.g condition. Mr. Gtilbert wrote over and over 
again that the mill would be rnnning by tbat time, and 
only 4 few days previous to the visit of the Treaeuxer 
of the mine in December, such a letter waa received. 

“ It w&s foond on arrival at the mine that notbing had 
as yet been do ne towards erectio g the mill exc ept per hape 
one week*s work on the timber, and what was stili more 
disastrous no p reparati on had been made for the con-- 
nectione of the different parte of the mine. Notbing 
was on hand to build a tramway for the mine and the 
mill. No attempt was made to pound a sufficient stipply 
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of water, our dependence being pl&ced entirqly qq a 
e mali bearer dam entirely outside of the limita of tUe 
Calumefc property. A simiiar courae was pursued with 
refereace to the other mining aupplies; almoBt nothing 
1 was supplied with the ax-ceptdon of hay and oata, bo that 
during the whole winter op to the opening of naviga* 
tion the miae will be dependent for ita supplies upon 
Hancock and Honghton. After the fadure of the smelt- 
ing works, stamp mille were hired at fHancock), and ac* 
eording to the figures aent by Mt- Hulbert to Boston, 
the mine could not h&ve been earning leae tban from 
^25,000-^30,000 & montb. The*e state menta wero, 
however, utterly false and the expenses actually incurred 
in December alone for producing ingot ahould have sat* 
isfied any one of the folly of attempting to go od and 
stamp our rock at milia 13 miles distant owing to the 
great cost of teaming, the want of ali aupplies at mine, 
and the uncertainties of the weather during irinter. 

“ Thia suicidal course was, however, carried on in Jsn- 
uary and February, Mr. Hulbert conoealing the true 
etate of things and making estimates oat of ali propor¬ 
tione with what he must have known the expenses to 
be. Thia systematie deception was camed on not only 
with reference to the expense and resulfcs of the mine 
WOrk, but in regard to everything else undertaken by 
the Calumet & llecla Mining Companiee in the way of 
general improbem euts. . * . The intention of the Com- 
pany to make a tug channel through Torch River and 
connect Torch Lake 1 with Fortege Lake was made uso 


1 Tortih Lake, to th* eontbeut of Cilumet, U a «mali bodj of w*ter 
jiboat tix bandnd mu) flfty feet lowtr than tho locntioi of the mine*. 
From it a thnllAfl «tnixo led to Port&go L*k« whioh oo&necU -with Likt 
Superior. • 
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of to tnake a cut for a deep channel, which would bave 
cost at leaat $75,000, the Company inteoding to apend 
abo ut $10,000. Mr. Hulbert made nO attempt td altar 
thia contra ct in spito of numerous letteru aent him to 
that effect, the contmct heing signed by him indiyidu» 
allj. Mr. Hulbert ako, without making a careful exam- 
in&tiou of the country betweea tbe mino and Torch 
Lake, selectad at the head of Torch Lake a site without 
troubling himself as to the fetoibility of r&aching the 
Lake by tbe shorteet route. 

“His stroog reconunendationsof machinery were not 
found BuccesBful, indu-cing the Directore to run risks 
whicbj had the tme state of tbiogs been represented, 
would never bave been taken. This course of duplicity 
in Mr. Hulbert is the tnoie inexeusable from the fsct that 
he waa a large shaieholder, had receired in everything 
the f u 1 1 support from the Directore, and it was wifch 
great relue tau ce that little bj little tbey felt compelled 
to loso confidence and to queetion his actione. No Agent 
at Lake Superior e ver had a more cordial support, and 
the T&luB of the lode to be worked was such that a little 
c-ommon aenee would with the expend iture» thue far made 
bave equipped this mine pioperlj-” 

The Hecla Mine, heing leas far advanced, was not in 
eo had a conditio n, but the openiugs of the mine ap- 
pear to ha ve been mado as etupidly as tboae on Galu- 
met, and the prope rty equally mismanaged. There are 
in existence a couple of old books full of the letters 
that Agaa&iz wrote to Mr, Shavr during this trying 
period. The pages, copied half a centuiy ago, are 
faded,blurred, and often quite undecipherablej but from 
them w$ oau gatbar something of the g&Uant fight of 
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tbese two brothers-m-Iaw as they stniggled to keep thia 
desperate Tenture afloat. While Agassiz on hia p-art vas 
endeavoring, with insufficient means, to afcart everything 
afresli, surrounded by incompetent and dishoneet super- 
intendente wh<> bad taen running the affaira of tbe 
mine to their own advantage, Mr. Shaw io Boston vas 
confronted with equal, if not^ more trring, difficultiee, 
The mines had already consumed more tnoney thau had 
been expected 5 Mr. Shaw’s affaira were involved, he wae 
at the emi of hin financial resources, preseed by his 
e redito re, and loaded with Uw-suite. In the face of ali 
thia, he was atraining every nerve te get mooey te de¬ 
velo p the pioperties fram a commnnity that had lost 
«mfidence in them. Ab Agaasiz vrote long afterward, 
u If Quin had ever known when he waa beaten we 
ahould nevex have puLled the thing off.” 

One of the most difficult of the undertakings which 
confronted Agassiz w&s the nece&sity of changing the 
openings on both mines, ao that in future the roch could 
he extracted by legitimate mining methode. Work was 
at ouce etarted te huild a dam for the Calumet Mill. 
But as the stream waa harelj sufficient for this, he pre* 
pared to construet a enmll railroad to Toxch Lake, which 
would not only open & mill-sito for Hecla, but also fur- 
nish a convenient commnnication with the mines. 

From the first, A gaesis mi&trusted the advisability of 
aetting up the rolls which Hulberfc had ieught foT the 
Calumet Mill, as those at Huron vere not worktng &at- 
isfactorily, Finding that he could buy on the Peninsula 
two heavy heads of BalI stamps, eapable of turning out 
eoventy-five to uiuety tona of rock & day, he planned 
to set theae up in the Calum&t Mill. If later the rolls 
were proving satisfactory at Huron, he then propo&ed 
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to uu bis in the future Hecla Mill. Unfortonately, 
Hodge, the agent of the rolUj appetired upen the scene 
jusrt as Agaaflia was about to put thia idea into operation, 
and pemuflded him that with a few alight impro vernent» 
everything would work satisfactorily. So the installation 
of the rolle in the C&lumet Midi progeededr 

Shortly aftei hia arrival, he found it necessaiy to dis- 
charge Hulbert's brother John., wbo was ia charge of 
Hecla., Assuming the m&nagement himaelf, he kept 
Davis as his assistant in charge of Calumet. Hqlbert, who 
wae stili a large etoehholder, continued to give trouble. 

TO Q- A, S 3 LAW 

April 10 , 1807 . 

My dear QmK: — 

E. J. Hulbert I find went to Boston fully detennined, 
as I hear from quotations of his t tosbow Mr. Shaw what 
should be done; he was not going to have anybody here 
telling him what todoj eitherhe (E. J.) or A gaesi z would 
be master, That is the spirit and not the benefit of the 
Compati y. If anybody wants my place and oan do better, 
let them have it; I am not aoxious to stay here and be 
m a perpetiml atew about a state of things which I did 
not inaugurate-. One thing is perfectly dear: you caanot 
run either Calumet or Hecla without eqmpment as hae 
been attempted, and if yon attempt it and try any make- 
ehifts to get out eopper except by regular m imng } yau 
urill swamp them both * The eum of the thing is, that 
we cannot stop and put thinga into ehape; everything 
is out of joint here and it wUI take a great deal of 
tnoney spent to apparently no purpose to get them on 
the right track agaiia. Ali the ehovelling of SBOW done 
here last winter could have opened the mine; daja were 
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paMfid in eutting ice to get at foundations, and the ex¬ 
tra cost of securing the large piis ia at least $10,000 
per monfch simply to keep them from f&lling in. We 
catk only sp&nd more money and get straight, and i£ we 
atop we are awamped. I know it is a hard road to travel, 
bat 1 could «ea no other. We miist raise money for 
Calumet and make tbat get HecLa oat right. It is pretty 
hard to be ia such a £x, but we mu st face the musio, 
thougb 1 must say I get fearfully blue up here at times 
ali by my&elf } and feel often like choking anybody who 
crosaes mj path, 

Daylight is, I trust, Corning; as soon as this old mill 
gets going we shail be 0. K. ; moving abe&d as fast as- 
possible, but wheti Anything is wanted znust gp to 
Houghton and no w a trip is a thing of two days. Show 
ia going fast and I ahall be glad of opening of naviga- 
tion to get lettere a little more regularly and quickly. I 
would give a great deal to bave two days’ talk with you 
abont eveiything here. 

Yours, 

A. Aa. 


A few days later he writes i — 

“ 1 wieh you could mansge to run up here for a few 
days. It would be vrorth a hnndred pages of Ietfceis. 
You might bring Annie and Chicks up, for if I ha ve 
to Htay here till close of ti&vigation without btidging as 
thiDgs look now, I must try and arrange matteis at the 
hotel to baro them here till close of navigation, I think 
I can do it and it will not cost any more to live here 
than at horne if they &tay till November or eud of Oc¬ 
tober. I sball write Annie abont it so tbat she may be 
ready to move at a momenta notice, but I don't want 
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her to run aaj risks and be up bene if any sericus stop- 
pages are meditated; rather no fc aee them till Xcms than 
run any eucb cb&uces. I do nofc s» bow I can maaage 
to get off even to go after them, and somebody mu&t 
manage to eead them np. I dare say fat her would like 
the trip and it might do him good. I can assuro you it 
is fearfully lonely up here — nofc a &oul to talh orer and 
discuaa matters with. 1 hate to eaddle all on my back for 
ffear o£ mahing any mistakes, and it takee auch a time 
to writ-e, and aa time is too valuabk to vaste, we muet 
jump faster than I like to do/' 

i 

TO Q. A* 5HAW 

April 30,1867. 

It is frightful to have to epend so much inoney to get 
in OTder again. It vrould net have coet one-half the 
amount to have commenced properly; and bad I not 
come wben I did, Davifl's orders from E. J. irould have 
aoon aweUed cost sheeta to 100,000 per month. March 
baa been the capping of E. J/s folly; all has seemed to 
accumulate in it, and I don’t know what would have 
become of ub hadhe gone on acouple of month s lenger» 
Aa it ia, iu C&lumet we ahall feel effecta of it all sum- 
mer, in [the] way of additio nal cost of tiinbering, fiding 
#xcAvAtioti, And generftl iuconveniemjc of workiug. It ia 
eoougb to make anyhody diacouraged to &ee such waste, 
and aa it is I don’t see what we can de to save ourselves. 
We must aaseea again and both $5, or else we ste gone. 
You will be out of funda after meeting April paymenta 
for March Cost Sheets, and it can not be expected th&t 
Calumet nailk can produce enough to meet all our liabil* 
ities whicb fertunately come due only in end of May, 
Jane, and J uly, but yet it will net give milia a sufficieatly 
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long chance, and Hecla wlll certainly be left in lurch 
unleas C&lumet can pay back something, wbicb acerne 
improbabis as she cannot ea ve hersell. You ha ve now 
in youi poasession ali papers neces&ary, Coat Shcets to 
April 1, E&timates o£ April and May, Prodnct in I&got 
total, and I cannot figere out of it escept anotber (5 
as&essment on both, and wkere money ia to come frora 
Gq(1 only kilOWS. 

I thought you had best be p repar e d for worst aa aoon 
as poasible; we cannot eseape out of thia mesa «xcept to 
pay out contimmlly, and if thia inferna! roller buainesa 
don’t awamp Calumet also, you may thank youi stare. I 
fe&l perfectly f cantio and eo helplees, no toola to do any- 
thing, no machinery on which any dependenee caa be 
pkced, nobody on ground or in country who has any 
idea what can be doue witb rollers and what is best 
way of rumiing. The time, expense, fuseing it takea to 
get Hodge's machinery in ru»ning order ia feaifulj 
nothi ng fits, and when ali haa to be sent to Hancock 
wh.en anything ia awiy, it ia an awful waste of time and 
money which no gold mine conld afford. You can see 
yourself how it works. Nearly two months eiace 1 came, 
and we are no nearer our aira for Hecla than at fiist. 

It seems hsrd af ter ali our hopes to be brought to 
tbia paes ; it u no use to try to figuro out of it and at- 
tempt to whip tbe devii round the atump- We umet have 
funde to go ahead, and if that cannot be obtained by 
aseeesments, wby raiw it on mortgage on and Cal¬ 
umet, say fi ve years’ time, and yon are safe; but it is 
now a case of money or burst on both of them, and if 
it ia burst the sooner we know it the better. I get per¬ 
fectly furinus here ali alone, to he here entarely left to 
my wits and counsel, and at a distance of a month at 
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lea&t before aoy anawer can come to lettere is more th&n 
I can gtund. If it were & simple mattar to go &h«ad, it 
would be a different thing, but to f eel that a false step 
may awamp wbole c oncem is aot a plcasant predicament 
to be left in, and I trust nerer to be in such a ehape 
again, 

I do hope the mails vili be a Httle more regula:. I 
hare notbing from you sin ce April 11, and aball gefc 
nothing till the boata come up, of cotirse just at the 
critica! moraent. I suppos© the» are about two weeka’ 
lettere lying in Houghton for you vaiticg for a boat. 
It is ali rery veli for E. J. to rant about slow coactes; 
they are at le&st economical and don*t throw money away 
by thousands as be has do ne, and Laj aut a plan whieh 
is carried out and means something» instead of tbis 
spaemodic jerking of money rigbt and left witbout 
knowing the why or wherefore. I ha ve nerer felt die- 
couraged till now, but if Calumet mill worke well we 
may yet get out of woods — otherwiae the game is up, 
and we had beat be p repar ed for it, as you seem to think 
it is impossible to assess in present state of feeling about 
copper, 

Meanvhile the insta liment of the machinery in the 
Calumet Mill, on which ali hope* of earning a littfe 
money to keep the mine working vere eentred, waa 
nearly complete (L But the teats were not satisfactoiy. 

TO a A. SHAW 

Caltost, Jqdo 1,IWT, 

We tried to-day mill with fi ve tona rock, somewhat 
latgesf tH&n wh&t Rock House would give, ao that OUT 
resulta will be eomswhat inside of what we may expect, 


Di Bitizect by Google 


Original from 

UlNIVERStTY OF MiCHIGAN 



n 


ALEXANDEB AGASSIZ 


and I am sorry io aay I am awfully disappointed, The 
utmoat capacity of mill is three tona per hour and what 
is wor»e when rnnning at that speed we make 20 per 
cent raff and ibat raif loe cannot jinish (it ruo a about 
40 per cent copper); the rolters are too unequal to crosh 
eopper, inequalities in obelis fullj up to one fourth meb 
occur so frequently, and power is required to flat te a out 
80 much copper as is in raff so immense that rollers open 
or choke, and either make raff or elog. The copper ean- 
pot be got out before it gefcs to laafc roll-er, the re is so 
much small sfcuff justi big enough to open rollers and 
make raff, and wheu rollers do not open it falis through 
the mequalifcies. 

So that the beat that you can do at mill ib 60 tons & 
day, and I doubt if that can be kept up day in and 
day out, of say 5 per cent ingot, 3 tona a day, 25 d&ys r 
75 tons ingot. Now add to that whateTei barrel work 
will come out of Rock House, and what tbat will be no- 
man can teli now. I am afraid 1 am figuring mill high. 
I ihink tbat Rock House will give us 50 tons barre! 
work at 60 per cent — 30 tons more ingot, total, 100 
tons ingot — $46,000 at a eo st of all included of 
$36, Q0Q, lea viog not more th$.n $10,000 amouth. Tbat 
ia the best I can figuro it at. Now this isaltogether too 
amall and will never do. Our mill is a hiudrance to us. 

Immediately after thia distressing nows, Mr. Skaw 
made a fiying trip to Calumet, and the following plan 
was decided on, Two Ball sfcamp heada were ordered 
for the Calumet Mill. The work on the railroad was to 
be pushed abead as fast as poseihle, a mill for Hecla, 
equipped with two Ball heada, and with a capacity for 
two moro wheu neoded, was to be huilt at Torch Lake. 
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To meet these expenses asaessinents «ere levied on both 
Calumet and Hecla, whieh Mr. ShaWj on his return, 
managed to negotiate aiiccessfully. 1 In tbis he waa 
mueh assisted by Mr* John Simpkins, of New York, 
who held a heavy intereat in the mines and furnished 
very large firnds for the, en terprise at the time of it» 
greatest financial depreseion. 

In July, Mrs. Agassiz witli her two children, one a 
very STna.lI boy and the other a baby harely a year old, 
joined her hnshand at Calumet* It was a rough primi¬ 
tive comsnunity wifch litti© to offer in the way of com- 
f-ort beyond the bare ueceseitias of life. The ,e hotal ” 
wa& scaTcely more than a log cabin on the edge of a 
primeval foreat rising directly behind it. The cracks in 
the wall» let in such a draffc that the baby ustrally had 
to be kept in hiscrib ; and TrheneverMra. Agassiz-went 
ont for & walk with her fitfcle boy she wore a revolver 
strapped to her waist. 

In Augnst Agassiz vritss : — 

“IliaTe no time forany writing jast now. lam driven 
to death starting mill at Lake and no place to put rmen 
on account of want of ahelter. Sh.aH get atraightened 
otit in a few days and will have a good man there to 
look after thinge. Railroad progrea&ing and I feel very 
hopeful about it, thongh some days it seems as if ali 
went awry. I have to be mueh of time trotting between 
Torch Lake and mine along railroad } whieh i» not eon* 
duci ve to pl casant feehng in evening, and lately I have 
been pretty well used u p, hut am putting things through, 
and will give you aceount of progresa of work at end of 
week/' 

1 Mn, AguaLi’* l>rotbw, H. S. EubwII, carritd Agfuais’0 Aueumenta. 
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Although & definite plsn of action had at length been 
decided od } yet the ¥ork to ha done exacted more 
ceaseLess effort fchan e ver* Thia included the aupervmon 
of botb minea themaelvegj the perfeetingof the Calumet 
Rock House, the chungea in the Calumet MiU t the 
bmlding of the Hecla Rock House, the orocfcion of & 
miU at Toreh Lake, and the con structio n, through a 
denae foresfc, of four and three-fiftha miles of r&Oro&d 
with ite connection8 to the varimie parta of the minea. 
It waSj beaides, necessary to do everything with the 
rnoat rigid economy f while at the same time attempting 
to get a little produc t aomebow to help constructio a 
expenses. ALI this was to be accomplished in a wilder- 
neas, utterly inacceerible to the outside world, so far as 
anpplies woxe «soncerned, for at least balf the ye&r-P In 
addition, Agassiz had no aaaiatants on whom be placed 
any reliance, and was obliged to contend against the op¬ 
positi on of an entire community who regarded him as an 
interioper and out&ider. His lettere are full of theselast 
diffieultie*. 

a Keep up courage and nerer give up : we ehall be ali 
right yet. I get perfectly frantic with the men here: 
nobody who seems to tate any intereat in what is doing, 
aU sitnply here to live on you, and when any attempt is 
made to prevent chances of slighting work, seem defcer- 
mined to put ali possible obatacles in your way, and 
inatead of attempting to help yoa, se em bonnd to aee if 
they cannet compsi you to yield and do as they want.” 

“ The thing 1 drire and look after is tbe onty thing 
tbat goee; and jnst as fast as 1 pas» from one thing to 
another, jnst ao fast do things move. I ocght to lmve 
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had three good men, energedo and mtserestedi at mine 
at head of incline^ and at mill, inste&d of heing com- 
pelled to do ali 1 have to do myself. There is not a 
tbing* dowa to Boeing that cors get unloaded wheu they 
come here with materials, which I don't have to look 
after myself, and some daya I am in utter desp&ir. I 
don't wonder mines dofi't p&y, for the people up hexe 
care veiy little whether they do or not as Iong as they 
keep going.” 

By the end of September the tiro Ball etampa vere 
set up in the Calumet Mill, and a aueeesafnl trial shed a 
ray of snnshine on the situation, 

TO Q- A- flHAW 

S*pt„ 26,1867. 

At last 1 Trial mado thia afternooa of one Lead buc- 
eessfully. Eveiything seems to be working veli and 1 
really believe ve have made more co-pper in that time, 
we hav-e run about one boux, than whcle mill if ranning 
by rollers vili* It is plessant to machansry go offi 
from the start— no hitches, nothing out of die way* 
and by October 1 this head will be hanimering away 
day and night and not etop again. About half the 
stockholden up hero vero out to see the machine stari 
and mill was quito veli filled. I am euro if they all 
felt as much relieved as your humhle servant over ita 
wot-king veli, they must have felt veli, Now it retnains 
to be seen what can be done by incline: 1 say 60—70 
tons \ all others say 75-85. We mll eay 65; that would 
give us at 5 per cent for 24 days per month, 144 tons 
ingot, say 150 tons ingot per month. I think we ahould 
live np to that- If ve do, by January 1 we ought to 
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be out of the woodU at Caluraet and start the new year 
with a cleaa sheet. What a bleesing it will be ali roundl 

Railroad m Hecla, is not progressing ae well as it 
ahould. Emerson has rather let it slip and I bave had to 
drum him up. We have had a most magnificent week 
thus far and nothing bas been done except a little tin- 
kering, while they ougbt to bave been laying track 
th&se two days, and days now ara precioua. It ia almost 
impossible to keep my eyea on ali thinge, Railroad has 
not done as well since I paid attentiori to the atamp 
millj but I tmst now to give it a good stari after f&ult- 
finding aU round. At last the mill ia tuoving at Lake, 
The fireft cnr of timbers for tbefoundatron of the beads 
is in to-day and I tmst to keep at it steady and get it 
■dona in a boat three wecks ready for the machio ery. 
But then we shall bare an interruption by raining, when 
nothing can be done till the stamp housa frame is up 
and covered in. Indicationa up this way seem to point 
to an earlj winter. It looksuow like November at horne,, 
and tbings stili to be done before bdow are appalling. 

I shall do ali I can, but one man is not enough. I 
.ougbt to be at mill, on railroad, and at mino, and it i» 
utterly out of the qnestion to drive tbings together at 
e a me speed. Work at mine has progressed much better 
than anytking dee, with the excepti on of machina 
shop which has beer waiting for shafting since Sep¬ 
tember I; and althongh it has been on way since 5th of 
September haa not yet tumed up. 1 expected to ha ve 
done a good deal of work for stamp mill and rock bonae 
on it, and if it do es not tum up, shall get soni e tempo¬ 
ra ry shafting at end of week. If man wbo has contract 
foT laying track do es not come up to mark, I shall take 
things out of his hande. While laying track we shall be 
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at an expense of seventy*five men and foar fceams, or 
about $5000 per montb, in addition to expenses of 
merelj layrng, $5000 being far f urnis hing wood for 
ties, handling iron and bringing up to traeklayers. It 
wiD take six weeka to laj track and get it in running 
order, T tliink (at least), from day we commence, under 
existing weather j this wiU makeit November 15 before 
we iaave done. Late, veiy late, but canuot get thro ugh 
earlier. 


TO Q. A. SHAW 

Caluwt, Nor. fi, 1M7. 

I have just received an awful rap over the kcuckbs. 
The locomotive and track are not of one gauge; loco- 
m-otive is ons inch too nuTTOw* Thia is perfectly infer* 
nal. First comes snow j and now, jnst as we had man- 
aged by dint of Swefeping to lay a temporary track 
around tbe treetle of head of incline, to get locomotive 
up and pusb road to mine, we are, brought to a dead 
atandstill by this mistake and shall have to rel&y one 
rail whole dietance from Lake and alter tbe asles of ali 
oor cara (which fit track admirably) to tbe new gauge. 
This is no foors job and will, I am afraid, delay us 
greatly, 1 ab ali get, if possible, theae cbangea made at 
Franklin or Pewabic ahop; but I am afraid witb ali this 
work that It will fall on our machine shop and delay 
ev&rything at lea&t thnee weeks. 

Tbe fine weather is comtog on again (at lea st I hope 
so as it has stopped HQowing). Before we change tbe 
track I sbafi get forward ali that ia necespary to finish 
track as far as mine; and tken, wbile tbey are Iaying 
that last 4500 feet 3 change the gauge of otber part of 
raitroad and bring up locomotive. 1 don’t ace that 
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Weston is to blame : there are two ways of ordering, and 
from the method used here he had made a mifitake Ia 
taking for the distance between his flanges the width of 
the track inside in&tead of outside the flanges, whieh 
makes a difference of just One inctu It is too exaapera- 
ting to l>e blocked by such a blunder, and just at tha 
laet inornent, AU these things are nerer found out tiU 
everjthing is ready, and I am afraid we ehall now be 
delayed in consequence, I go to Torch Lake early to- 
morrow and shaU look at thing agam after a nighfa 
sleep and see what can he done * and ahaU then at onca 
go to Honghton and let you know wbat can be dona 
there, Looomotive, I am afraid, cannot possibly ba al- 
t«n<3 i and then the only remedy and eheapest thing ia 
to relay one vail and cbange axles for &11 oui cara. TLii 
letter is worsa written 'than uaual, hut I am in sueh a 
rage that I cannot write better. 

The long cold winter of the Upper Peninsula now set 
in with a snddonneaa and flere eneas characteris tie of that 
ragion. On December 7 , AgasaLz writes: — 

" Havs had no chance for writing: the had weatber 
has taken np ali my time and could do notbing except 
attend to what lit tle was going on. I wae in hopes that 
my hard work was over; but I am just beginning to 
perccire that if thia kind of weather continues, it has 
Only comme ac ed. In paat eleven dayg hardly anything 
has been done and the fearf ul weather has brought erery- 
thing to & standstill except what little could be done inside 
the stamp mille. The railrOad is blccked enfcirely by snow 
and w 9 cannot use locomotWe till anow-plow is finished. 
Alt attempta to rabe treetle work axe useless, and men 
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cannot work outdoere in endi a gale as hae beeu blow- 
ing. T hermam e ter five belaw zera and re gula r hurricane 
most of the time, and about fifteen inch&s of snow and 

drifting badly. 

" The winter has come npon m in good eam eat and 
woree than any winter at Lake Superior ever commenced 
at thifi seaaoa. I tnut it ia not a fdremnner of what 
one may erpect for reet of winter; i£ eo, we ehall be 
fearfullj behindhand with atl new work, and I can 
hardly say anything* ab to tha time when we may &xpect 
to commence operatione on Hecla. We were getting on 
finelj whfrQ tripped up in this- fearful style; and 1 was 
calculating to have December at least to get eome of the 
loose end& connected, and not Lare the regulai winter 
anowa and winds set in upon tu before the new year, as 
is usually the case.” 

Two weekB later he writaa: — 

<( TVe had hard rain jesterday which has played mis- 
chief with railroad and done mora harm than two feet 
of snow. It froze hard affer it and now whole track 
ia cavered with crust of about six inches of ice and we 
bave by workiag ali day only au&ceeded in going about 
one mile frotn mine, Thia was one thing that I had not 
figured on tali spring and ha^e been caught and enow- 
piow is not properly rigged for it. 

<S I ftm gettang ea feftrfully riled th»t I *m afr&id I 
shall do something foolish yet, if I am too much pro- 
voked. Bnt I am bound to see thia out and hy next fall 
everything sbould be in sueh shape tbat I can Icare; at 
least I bope so, for anolher winter here would be more 
than I bargained for and I hope by next October ali 
will be ranning satiefactorily entmgh to let me paok up 
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my duds- and simply make frequent visita, — but no use 
to look so far ahead. ThU u going to be a fearful 
winter for snow; there seems no and of it and no pros- 
pect of any alleviation tali <?nd of Juti e. I get feeling 
pretty blue sume days and should Uke to tura out wbole 
iot of offieera from beginning to end for their iuferaal 
Bbaftl&ssuess and want 0 ( intereat in anytting except 
tbeir own comforh I tope to-morrow to manage and get 
through to incbne with loco moti ve and finieh bringing 
up freigbt whwh haa aecum ul&ted there. 

i{ It ia impossible for me to keep on tbe way 1 baro 
do-ne. It is fortunate 1 am tougb, for were I not I should 
have bro-ken down; but 1 begic to feel the effect of thU 
infernal work and drive j I get fearfully tired, a thing 
1 have never known before, and I have had one or two 
pulla which warn meto be very careful. Neither you nor 
I anticipated what we have had to pass through when I 
left, but i£ we want to get any good out of it, tbe proper 
men to be trained by me now while I am here ought to 
be on the spot and tbe rough comer» amootbed between 
different boBaes and wbole thing left in smooth running 
order by next fall. As far aa 1 e an see up here, 1 can 
only fiud two men, Biuz 0 and Hardie: tbe lirst, if he 
finda a thing cquipped and a definite plan laid -out, wid 
work it out eheaply and implicitly foliow instructions; 
Hardie has judgmeut and experience enough to make 
now work and carry it out and would be better man for 
Calumet and might act as adviser to Buzzo on Hecla. b 

Work on tbe Eecl& Mill was progrewing rupidly, and 
on February 7, 1868, he writes to Mr. Sbaw: — 

“ Mill is now ready except eonnecting one head and 
beltfl of waahing macbinee ; and w@re drum at head of 
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inclitae ready, I could commence stamping i» twenty- 
four hours. The wood work is ali out for that doyt and 
carpentem eommence to put it together to-morrow, and 
to-day willj I tru&t, finish everythiug at head of incline 
and take roek down. But this infernal weather beata ali 
my calculatione—shgvelling «ww, eboyelling enow — 
bo that forenoon ia spent in shovelling what anow feli 
during night and yoo g-et aftemoon to work if tho snow 
does not drive too hard.” 

The early testa of the mill did not come up to erpec* 
tations, and in the m id die of March ho was utterly die- 
couraged, and almost ready to ahandon the enterprise. 

“ I am afraid we mu at considor Hecla a failure aa far 
as equipment is concemed; it ia not adequate for pur» 
po&e and haa just missed being what was needed hy a 
little, which little will iucrease materially the cost of 
runaing and increaae coefc ebeet conaiderably and thus 
lessen greatly the small pro fit we «xpected to mate with 
two heads. I ha ve done the beat I could, but I am sati 9- 
fied from the resuit that I have made many blundera 
and that much money has been spent which will not 
affect the purpose for which it waa iutended aimply 
from my want of experience of the ways of men up here. 
I had been us&d before, when aaking a man about things 
which he made his specialty, to get eorne reliable Inform¬ 
ation and havo based many of my blunders as it tums 
aut on just snch Information, which is perfectly worth- 
less, and ali yon can take here which is good for auy- 
thing is actual working practice, which I ha ve had do 
time from our peculiar position to study. 

tf We must look at things just as they are and not 
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attempt to glosa them orer; &qd I must aay, tf they 
don J t improve materially, my ad vice would be to soli out 
the whole tbing in a block, if it can be done, and let 
somebodj else try their hand at it. I bave attenipted, I 
tbink, to do tbe work witb too a mali too Is on account of 
expense, and am afraid we oreattemptuig to dig a ditch 
with toothpicks.” 

Hcnvever, wben tbe mill got going smooUilj, be found 
that it would stamp nearly two hundred tona a day, and 
his lettara take a more cheerf ul tone; on April 13 be 
mites: — 

u I will acknowle dge that my lettora of March 18-25 
wero very much of weathercoek style; yet it was natnraL 
1 bad worked like a horae and had taken ali precautions 
I haew of to baro tbioga go off well from etart; and to 
find on fir&t bandling how far below my expectatioiia 
everything seemed to be was pretty hard and I knew 
ereiybody in diatrict muat ha ve been only too glad to 
see me f&il. 1 did not m&ke suffiebat allowance for 
tbinga being new, railroad being a new thing up here, 
and I bad expected everything to start off first pop as 
I bad been aecustomed to in coal minee wbere yoa do 
as well first day as after w arda; bu.t then style of mine 
accoimta for diffexsuce. Tbey are now cornui endng to 
know their parta and everytbing ia going along better, 
and capacity of different parta of equi p metit ia not so 
far below my estimate* I also can se© how to remedy 
and improve wbat we bave. M 

t But a few days lator came a most discour&ging ac¬ 
cident : — 
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(t We are Uyiiig our share and more tluui <hlt shore 
of miflfortimeflj and tbifl time we are stopped at Hecla 
for a fortnight at least. Knowing that you would oi* 
pecfc me to get as much copper in April as I got in 
month ending a couple of dayB ago, I thought it safest 
to telegraph you of accident and teli you we should be 
i die the rest of the month at leaet. I tdegr&phed: 
* Walls surrounding pit for additional beads at Hecla 
mill have settled from jarring. Shall be idle rest of 
month at least/ " 

After the Hecla Mill iras repaired, botb mille at la&t 
ran &moothly. As the prospecta brightened, Agasaiz’e 
letters Lecome leas frequeut. He now had a man on 
whom he could rely os assistant, Mr. George Hardie, 
who had been persuaded to leave the Quiney Mine and 

Work into the positi An of 6 liprittt^n^nt. 

The Hulberts and other incompetcnt and dishonest 
individua! s had been kindling je&lousy and antagonbm 
in a eert&in element in the community. The back w&ters 
from the Calumet dam flooded some Und outaide the 
companies’ property; this the Hulberts took advantage 
of to make trouble, and the affair culmi nated in the 
cuttiog of the dam on the night of June 12. 

"1 telegraphed you to-day that Calumet dam had been 
coit and pond waa empty. Ever sin ce E. J. served his 
notice of a nuieance on ne, we have had a watcbman 
by day and night; but 1 am afraid they caught him 
napping. Laat night was a very dark night and, being 
Saturday beaidea, a very good day, no one being btwj 
at mill after 12 p.m. Towarda 4 oVIock b tbemorning 
the watchman unat ei the r have been ecared off or got 
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Afileepj, I don’t know which yetj te rati up to mine At 
about 5, seeming out of bis head, flung dovro his re- 
volver and said the Iriah had tora down the dani, and 
rushed off into town; &o that no One knows how the 

thing took place. Hardie hia S£nt ft>r him And. I hope 
we shall know more. We have had ali men we coul-d 
get oti dam repairing damage and hope we can get the 
gap filled up again before 12 p,k., when they will un* 
doubtcdly aOrvti &n injunCtion oq ub to stop ua from re¬ 
pairing the damage. II we can get it up, we are ali right; 
if not, we ahall ha ve water enough* should it rai&o by 
rain, to ran one head again by bo-morrow night. John 
Hulbert ia out of the way, having leffc ahout three daya 
ago and confided hia dirty work to a man by natae of 
Burcher, who was hia great man at dection time. 

“ Thia is the worst pili we ha ve had yet and I am 
afraid it is a case of asseaement now for Galumet, un- 
less we kave pleuty o£ rain at once, which ia only thing 
that will sare ua. I wiah I couid just get my handa on 
John H. or E. J. I should ehoot either of them with 
perfect satisfactioni' 

Fortunatelj the damage was temporarily repaired be- 
fore an injunction couid be served; the flupply of water 
proved great er than was expected, and soon tliere wns 
sufficient to run the miti regnlarly. 

Thia appeara to have beeij the last serious set-hack 
that Agasaiz had to contend with during his life at 
Calumet. The rest of the summer and early fall ho 
spent in improving the organizations at the mines, 
atrengthening the weak epote, and getting the whole 
to run amoothly. In August, Hecla producj3 ahout 
one huadred and eighty-five tons of ingot aruTOaluniet 
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abouC one hundred and forty tone, each mill stamping 
over four thousand tons of rock during the moath. Labe 
in September cod ditione were auck that Agaasiz felt sat¬ 
isfiet! to leaveMr. Hardie in charge. The long strain waa 
over and the fight successfuJ, but at the coat, as it after- 
Tvard provedj of the loss of his health* 

It rnuat baro been with unutterahle feelinga of xeLief 
and aatiafaction that he left the field of m many single* 
handed contesta against what muat have often appeared 
hopeleas odds, and returned oaee again to the more con- 
genlal labora of the echolar, awaitiog him at homo, He 
reached Catnbridge early in October, 1868, but always 
afterwards paid a visit to the mines in the spring- and 
another in the fall, except on the rare occaaions when 
he waa prevented hj illnoea or ab aenee from the coarr* 
try. His travela and scientific expeditione were usu alij 
eo timed as not to interfere with these semi-annual rie- 
ita, and more than one voyage of exploration waa poat- 
poned or abandoned owing to- an unsatiafactory condi' 
tion at the mine that required his personal atteation. 

On December 15, 1869, Hecla paid its first dividend 
of fiva doliare, and Calumet followed suit with a lite 
amount on August 5, 1870, and alter that neither com- 
pany, nor the company into wbich they were Consolidated, 
e ver passed a dividend; or, with one exception, borrowed 
any money until in 1909 notes were isaued in purchaae 
of the fltoch of vmom other companies in this. Late 
Superior dUtrict. 

In May, 1371, the Hecla Mine, the Calumet Mine, 
and the Portland and the Scott Mining Companies were 
Consolidated into the Calamet and Hecla Mining Com- 
panj, with a capital etock of one hundred thousand 
aharea, 'Mr. Shaw aerving as its Urat pteaident. A few 
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mootha later he retired to the board o£ diiectora, and 
Agassaz was made prcsident, a podrion wbich he hei d to 
the end of hia life. 

A dctailed aceotmt of the developmCTit of the mine, 
from auch comparatively mode&t beginning* to the gigan- 
tic enterpria* that it afterward became, would awell 
the present volume beyond ali re&eonable proportione. 
Until a few yeara before Mr. Shaw'6 death in 1908, he 
and Aguesiz directed the policy of the companj, bat as 
the former had no training as aa engineer, the work of 
developing the mine itaelf feli to Agaaeiz. It was alwayg 
hia policy to keep the mine opened up well &head of the 
work, — fifteen or twenty jears ahead in later yeara,— 
and when it became certain that the lode confcained 
i a vaafc amomo t of prcfitable rock, he had the ability to 
■ see whafc the conditione would be yearg later, and mate 
, ready for them fax in adyance, 

Such a policy natnrally incurred great expenee, for, 
to use hia own words, he always apont a dollar and a 
half if he conld see three doliare in the futuro, Most 
people, however, were not far-sighted enough to be &bW 
to see the three dollara, and the re waa no little criticism 
of the extravagant mana gement of the mine, mmch of 
which came from the very men who had form-erly de- 
clared that the lode conld not be mined at a profit. For 
example, the installation in 1883 of the fi ve thousand 
horse-power w Superior/* a huge engine for those days, 
was thought at the time by many people a footieh pro- 
eceding, It was designcd to hoiet eix skipa, eaeh with a 
capaci ty of four tona of rock, from a depth of four 
thousand feet, and also to run four Rand compresso rs. 
Thia was grc&tly in exc«B 9 of the needa of the mine then, 
which was hoiatmg two and & half ton ahips from an 
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average depth of about fifteen hnndred feet, In 1911 
tbis engioe was hcusting seven And a half ton ekips from 

a depth of sii thousand feet! On one oceasion Eie tbrew 
away, unu&edj without the elightest h esitation, soni e ex* 
expensi ve macbinerj, because wLile it iras heing 
mada he had diacovered a cheaper method, and realized 
that thU action would pro ve far vriser in the end. 

It waa always hia aitn, w here ver poEaible, to duplicate 
the machiicery, 11 to guard atockholdera against disasters 
incident to a mining company^ work.” The quotation 
from an annnal report charae teristieally continues: 
“Nothing elae could have inaured o-ur employeea the 
steady w-ork thej have enjoyed e in ce the opening of the 
mine. A more par&imomous policy would have entailed 
many del&ye/’ 

Contrary to the genera! practice of the day, bnt 
backed by Mr. E. D. Leavitt, his mechanica] engineer, 
he installed the most eipensive hoisting enginee in order 
to save fueb At the time thU was not generally thought 
the most economical method, on account of the irregu- 
Iarifcy of the work required of the engines* Only in v-ery 
recent yeara have the hest experte in mining machin-ery 
conceded that anch enginea justify their expense. Thig 
ia but one of many meam ple# where in eeonomyand effi- 
eieney the methode employod have been in advance of 
the times- 

In 1901 ? Mr- James MacNaugbton, a product of the 
jonnger generati on which had grown up at Cslumefc, 
was made general managor. Tbis proved a most for- 
tonate appointmentj his executive ability, and power to 
h&ndle rnen, enabling him to- assume much that bad 
formerly fallen on Agassizfs ehouldets. A new gener¬ 
ati on also was growing up in the Boston office, where 
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another Quincy A, Shaw and Agassiz’s youngtet son, 
Rodolphe, wer? wprking into the management and re- 
lieving; the p resident of many detaila, 

By 1909 the mine had raaehed vast proportionis; its 
lowes-t point wa& eight thousand feet on the lode ; and 
ths area of the temtorj that had bepn mined and 
opened up on the conglomerate lode could be mea&ured 
in aquare miles, whosa shafts and drifts mnst amount 
to fully two hundred miles of p&BBUges, from which 
about thirty-seven million tona of rock ha ve been minech 
While on an underljing amygdaloid lode, opened in later 
years, are many more miles of openings in what is prae* 
tieally a new mine which promiaes to rivai in magni tu de 
the old conglomerate lode. At the time of Agassiz's 
deafch, the company (exclusive of the subsidiary com- 
paniea) employed an arniy of fiffcy-sii hundred mec, and 
was mining the vast amount of about ninetythree hun- 
dred tona a day! Thia is belleved to be the Largest 
amount o£ rock mined and treatod by any mine up to 
that time. Tbe produc t of refined copper for that year 
was 82 ? S16,230 pounda. The scale of the equipraent 
may be judged from the fact that one of the pumps at 
the mills 1 had a greater capaci ty than any in existeuce, 
unfcil ita designer, Mr. E. D, Leavitt, built a larger one 
for the pumping station of the Boston Sewerage Depart¬ 
ment. Since Hecla paid ita first dividae d in 1869, the 
company had paid to its stockholders, up to December 

31> 1909, the huge sum of $110,550,000. 

It ia eonceivable that a leas far-sightad policy might 
possibly bave enabled the company to have made even 
greater returna in the past. But Agassiz waa building 
not only for future years, but for a future genera tion, 
1 The Celamet MJ11 wu moved to Toreb Lake io 1671. 


Di Bitizect by Google 


Driginal from 

UlNIVERStTY OF f^itCHIGAIM 



THE CALUMET AND HECLA MINE 89 

and leas enlightenfid tflfithodfl WOtlld nover h&V6 Gbabled 
the company to handle so economically today such vaat 
qua n tities of lower grade rock as it is hoiatiug from the 
deeper levels of the mine. 

The spirit of broad humanity vith vhich Agassiz 
carod for the welfare of aome fiffcy thousand sonis cius* 
tered about the mino deserves spaci&l notice. Ever 
mindful of the comfort and well-being of his employees, 
his genuine intereat in the community and the intelli- 
gent meae ures he adopted for its prosperity reeulted in 
a model settlemenk The cordial relati <?ns he eeWbiished 
between employer and employee might veli serve as an 
object lesson, in theee troubled times, of what may he 
aecompliehed wheti the vorkman is tr&ated with under- 
standingj sympathy, juatice, and intelligent consider¬ 
ati on. 

Agassiz made it his personal intereat to see that the 
men vere well paid, veli housed, and provided vith the 
hest of scbool», librarios, hospitale, hath-hocses, and 
churches. Above all ? he establish-ed espeeial proviaion 
for a prompt and fair attenti tm to &U complaints, 

Some yeara ago the (xovernor of Michigan, in speak- 
ing of the labor conditione in the state, aaid that there 
vas one man vho had done more than all others for 
humane and reasonable condifciouB of life among its 
working-people, — Alexander Agassiz. 

We are aeeustomed to think of the man vho devotes 
himself to pure Science os aloof from the world, vitii 
but little intereat or ability in the practical eopcerns of 
onr complex modem civilization. Such is perhaps esp^ 
ci&lly truo of the biologiat, whom ve imagine immersed 
in his studies» snrrounded bj hia specimens, and letting 
this globa spixi on as it will. Agassiz is a striking excep- 
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tion fco whatever fruth there may he in sucb a belief, 
for while engrossed in hia scientific lif e, 1 1 e at the same 
time produoed a wonderful practical achie venient. 

Called as a List reaort to prop up a falling enterprise, 
he transformed it into one of the naoafc prospero na and 
extensive mines known in the history of industry. By 
the successful develop metat of thifl property, he brought 
wealth to many people, and proaperity and happiness 
to thonsimds of workmen; while he himself was thus 
enahled to lead a series of seientific expeditio na to the 
ends of the earth, any one of whieh wonld ha ve more 
thfln f nlfille d the fondeat dreams of marty a poor natur- 
slist patiently hending orer his microecope. 

In tbe Calumet and HecU Mine, he has left a remark- 
ah3e proof of bis very extraordinary executive ability 
and business foresight, That mino is a mon ument sueh 
as few mea can show as tbe resuit of a Iife'a irork j 
vben we consider that it vas the by*producfc of the 
hraio of a man whose life's interent was abstract Bcienee, 
the mOnument becomea uniqtie. 
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186-9-1878 

THE EEVJ8IQN OP THE E0H2HI 

Nor long after his retura from Calumet, Agassk and 
his em&Il family eettled for the firet time in a horne 
of their own, a little house oa a side Street in North 
Cambridge near Porters Station, which corabined the 
advantage» o£ being cheap and net too far from the 
Museum. His first care vas to reestabliah his scientific 
eorrespondence. As an example of the eagernesB with 
which be threv himwlf inte his former intellectual Iife, 
it maj be mentioued that on November 3 be vrote 
aeveuteeu scientifie letters, all plainly attcsting his huu- 
ger for Science during the past two years of exile. One 
of the evente that most excited his intereat on hia ratum t 
waa the resuit of a dredging expedition the previoua 
year of the little Coast Survey Steamer Corwin off the 
Florida coast. Thia opened up a new world to the marine 
roologiet, and fired the imagination of the returning 
wanderer from the wilds of Michignn. 

TO FBTT2 MU1XES. 

CAubjUms, Nor. B, 1&6S, 

Your letter of March, 1867, father aeat tip to me to 
Lake Superior, where 1 waa compelled by family affaira 
to go and spepd neariy two yeare in order to extricate 
them from some unfort unate mining enterprises into 
which they had become involved. Thank Heaven I m 
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i iow done with copper mines, And have retumed with ali 
my heart to my studiea* which I hope nothing will again 
interrupt. You can easily imagine my satkfaction at 
returning to- my intellectual modo of Life when I teli 
y-ou that for the last one and one-half y ears I ha ve not 
opened a ningl-e book on Nafcural Hietory, and though 
the aecumulation of booka saems rather formidabis jast 
lov, 1 Bhali hope soon to get through with the moro 
special and important parta and find myeelf where I 
started from, I left some work unfinished for the 
Museum, my u Eevision of the Echini,” which I shall 
do as myshare of Mna eum work, and hope to completo 
next year; and my own studies I ahall go on with, the 
«mbryological work I left off, which seezns to me to 
promiae more satisfactory resulta than anytbing eUe. 
Sincel have studied Annelids and especially the young, 
I begttl to havo VOfy serious doubts concerning the 
existence of typos. Radiatee always seemed to me so 
well and nafcurally circumocribed, but the embiyology 
of Echinoderms and of some of the Annelids certainly 
ia pointing out coincidencea and affinitie-s which the 
Btudy of the mature aniumU was far from showing, The 
larva, which you figura lq your letter, is just one of 
those forma and like the forma of the Planariis of Mulier 
aro probably ali Nemaloid larvae, and eoem to show a 
closer affinity botween Echini and Annelids than we 

Biiepected. - had indeed pointed tbia out, but 

Bimply tbeoretically. He, like many English, is very 
fond of genomlizing other poople f e observationa and 
passing them off as his own the moment he has written 
a Review of the subjech which b the curae of English 
ecience and scientific men. 

I hope next sum m er to be again on the seaehore 
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Bomewhere and gather the broken threade of my draw- 
ings. In meanwhile, if you have anything iuteresting 
in w&y of Echini, I wish you would send it to me. The 
Museum will soou publish a modi valuable Paleeonto- 
geoiogical contribution in the neit Illustrafced Number 
of the catalogus, via,: “ The Deep Sea Fauna of the 
Gnlf Streank betweon Fl-onda and Cuba/' Profea&or 
Peiree, the Superintendent of the Coast Survey, deputed 
kst year one of his asaistants, Pourtalfefl, to make dredjr* 
ingi there. Hia first resuite, of which you ha ve un- 
doubtedly received a copy, No. 6 Bull. f JVL C. Z. ; were 
bo important that it was dccided to send Pourtalbe again 
this winter, and he goes again in a eouple of weeka bet- 
ter equipped, and with the experience he has gained 
l&st yesT ve may hope to obtain grand resulta. The 
Fauna living to a depth of 500fathome — 3000 feet— 
100 atmospheres 1 is w ohdebfullt bich in bykrt- 
thing — Echinoderms, Cora is, Ophiurans, Starfishes, 
Annelids, Crustacea, Mollusca, ete.; and as soon as he 
returas ive will ali set to- work t-o work up his material, 
which cannot fail to be of the greatest importante. 
There is, among other thinge, a new family of jPm- 
tacrinoida! a most eharmiog thing, and which, with 
the emhryology of Atitedon by Carpenter, will teaeh na 
much about Crinoids. 

Sinco my retura, the Museum has had a large acces* 
Bion to Its means, given partly by the State and partly 
by private persone, of a eum no lees than 150,000 dollars, 
which will enable ua to double our room by buildiag, 
and give ua a cbance to make our collectio es a vallabit 
for study. As far as I am concernet! personally, the 
Museum is of very lifctle use to me, as I believe in study 
ex natura., and h&ve bufc litti© fancy for cloeat investi- 


Di Bitizect by Google 


Original from 

UlNIVERStTY 0F f^itCHIGAIM 


r 



ALEXANDER AGASSIZ 


94 

gationa where you get long Memoirs about animale 
which ha ve ne ver been seen liviug or in state of nature 
bj the author. 

In writtng to Professor vqe Siebold, his old ta&cher 
of natural histoiy in Freiburgj Agaa&iz says of the wind- 
fall to the Museum:— 

" The whole of this in to be apect in three yeara, so 
that with our present means we ahall be en&bled to do 
a great deal towarde arranging our large accumuLated 
material. Our energiee wilibe particularly coucentrated 
on our Fish collection which,, sines the Brazilian acces- 
sion, must now be the largest in existence, to judge at 
least from Giinther’» cataloguM, I should say we bad 
at least twice as many species on tbe average aa tbe 
British Museum, We are incre&sing fast and, as far as 
Radiates and Mollusca are concerne d, we must not be 
far behind any one. Our great deficienciea are in Birds 
and Mammals, which are things however more easily ob- 

tained thau tbe ro&t/' 

While at Catumet, Agasaiz’& attention hadbeencalled 
to the habite of the beaver, and even iu the midst of 
bis arduotiB work there he managed to find time to study 
the&e interes ting animale. But juat as be was preparing 
an article on tbe subject be found himself forestalled. 

TO LEWlfl H. MOROJJJ 

Cunnuai, Dee. 14,160&. 

Having been a resident nearly two years of Calumet, 
on Keweenaw Peninsula, Lake Superior, I ha ve had from 
the exploratioris I wasmaMng repeated opportimitiea to 
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examine a great many beavcr dama, buth deeerted and 
stili occupied, I eollected a good many cuttinga, ghipg, 
oie., made ea many observationa of habita, meaeurementa 
of dama, canala, as my time uro uld allow — just as I wag 
preparing to get my notes together I found in the “ Na- 
tion Tf a Review of your book on the beaver, and since 
my rotam to eivilized regione it waa onfl of the first 
thingg I read. As I wrote father, it had taken tbe wind 
out of my eails comple te ly and the re was no neceaaity of 
my doing anything further at present, as you»r esperi- 
ence and. opportuni tiea had been more ample than mine, 
and had evidently left, aa far as I can judge from first 
examinatione, but litti© and that of trifling importance, 
to add to the natural history of the b-eaver. 

I have come observatio na aa to the time which bea vera 
have iuhabited the regione which may be accurate enough 
to determiae the kngth of life of tbis species in the dis- 
trict, but my -data are not yet in sh&pe. Having passod 
two winters np tbe re, I find tlmt the beavexa axe more 

active duritig that time than you give them credit for. 
Tbis U not confined to periods of thawing, but during 
the regular winter weath er. I find also that they migrate 
in large mtmbers during that time, and while walki ng 
on snowshoes thiough the woeda have come upon their 
tracka in ali directiong at coji&iderable distances from 
their dams. In two cases I have folio wed their traila 
and have -come upon a pair of young beavere etarting 
their d&m in a fresh locality, The beavere I observed 
seemed much more ahy than yours and the effect of 
interfermg with their dams, even in a small degree, 
almost in vambly resulted, if repeated two or threo times, 

in dnviag them off, I was v?ry deairpua of obtainiiig 
photographs of some of their workings, but ali my 
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attempta, with tbe beat local talent, failed lamentably. 
Faiher tolis id a tbat he saw Bome of your original photo 
graphs of dama. Ia it poesible to obtain a eopy o£ the 
Grass Lake Dam? I ahould like very much to poseesa 
Bome reme tnbrance of them more tangible than my notes 
and collectione. If you can belp me in procuring a copy 
frOm yOur negativefl, if Btill in you t pGssesaion, I shall 
fipprociato it grefttly. 

Nat long after this, be ptiblished a sbort nrtiele ■cor- 
roborating Mr. Morgan'» view, that the bearer did not 
live in nearly such large commnpities m popularly 
suppoaed, and tbat the very oonsiderable resulta of their 
labora ahould be attiibuted to time, rather than the 
uumber of indi viduale at wotk. Fretu the depth of the 
deposita of peat above the bearer dama about C&lumet, 
he eatimated tbat several of theae coloniee must be at 
leiBt nine bundred years old. Some of tbe beaver ponds 
the re covered au area of forty acres, with beaver mead- 
cwa about them of fcwO hundred or tbree bundred aeree 
clearcd from tbe virgiu fores te. Wbere tbere were dama 
One bebind another, these meadows sometimea covered 
a large porticu of several sections of land. 1 In convora- 
ing with intelligent trappers of the Hudson's Bay Com- 
pauy be learned of places in Canada wbere tbe beaver 
bad eb&nged tbe character of very considerable portions 
of tbe country. 

Be sides his st udi es on the Pourtalhe collectio ns, be 
made, durittg the linter of 1868-69, condderable pro* 
gresa on hia * { Revision of tbe Echini} 11 but tbe pressure 
of overwork, aniiety, and bardships at Oalumet had 
undermined bis health, and his vorlt was forced to be 

1 6ii ha&drad. uid forty ao rea. 
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intermittent* Hia lack of condition culmina ted in the 
apring in a very serere iliceas, from the affecta of wh.ich 
he ne ver in after life comple tely recovered. One day, 
when be waa able to crawl about agab, he chanced to 
meet hia friend, Hr. James Lawrence, of Boston. Law- 
rence told AgaBsaz tbat he did not think he was looldng 
at ali well, and the latter replied that he thought he nas 
dyicg. 

w Nonsense,” aaid Lawrence, a what you need is reet 
and a change of scene. Why don*t yon go to Europe?” 

“I cannot afford itanswered Agaasiz. 

“Oh,yesi yon ean/ f said Lawrence; “ I f Ii be your 
banker-,” 

Agaaaiz always felt that he owed his life to this gen- 
erosity of Mr. Lawrence, and nerer spoke of the erent 
with-out emotum. Thus he was tmerpeetedly etmhled 
to risit the muaeirms of Europe, & long wished-for op- 
portunifcjj necessa ry to complete his u Rerision of the 
Echini." Examples of doubtful species were shipped 
abroadj in order to compare them directly with the 

original specimina in the v*ri(m3 European museum*, 

He sailed witb his family in company witb the Lawrenees 
from Boston for Liverpool on the Liberia in September, 
1369. Among the letters tbat be carried to tbe scientific 
frdenda of hia f&thfer was One to Darwin, in which the 
elder Agausis declared,“ You will find Alex more ready 
to accept your viewa than I Bhall ever be.” 

Dnriag this first risit to Europe, Agassiz made the ' 
aequaintance of nearly every working naturalist in Great 
Britaia, Scandinavia, Italy, Gerreany f and France, Every- 
where he was received as the son of an old friend; thus 
it happened that his scientific friendabips were mostly 
for mei witb men older thau bimself, and hut few of 
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them Burvived him, After Ieaving tlie children at Mal- 
vera, he took a short trip with bis wife tbrough Seotland, 
find tben trOesed to Belfast to risit Wyville Thomson, 
who bad juat returned fiam a dredging expedit ion on 
the Porcupine. Agaga iz was naturally much intereated 
in examicing the collections brOught back r and to l-earn 
tbat some specimena bad been dredged from twenty-five 
hundred fathoma., an imheard-of deptb in those days. 

In writing to hia father on Oetober 19, he says: 
“ de anis ici cbez Thomson qui est de premifere force 
et un individu qu*il £aut soigner.” Two pleasaut visita 
to Lord Enniskillen and Sir Philip Egertcn, ©ld friends 
of liis father's t elosed the visit to Iretand. 

He was in London from November 11 to December 
3, living with his family io lodgings on Jennyn Street. 
Wbik tbere he made the aequam tange ©f moat of the 
Bcienfcific roen of the day, including Lyell,ChveDj Hooker, 
Lnbbock, Huxley, Wallace, and Darwin, The elass dis- 
criminations in Great Britain seem to ha ve much annoyed 
him; in one of his letters horne he writea; “What a 
state of thing&for the 19th Gentury! If it strikes me 
here, what will it be on the continent! I cannot imagine 
how people with any commoa senae wi]l submit to such 
caste distmetions and so much nonsen.se.’ 1 

Hiadaye were Bpent in woriing at the British Museum, 
and sight-Meing with Mrs- Agaasiz. In the eveniiig, 
when he was not diniDg at one of the Bcienfcific aocietiee, 
they would go to dinner with one of his new friends. 
From Mra. Agaseia’* journal ve leam tbat one evening, 
after dining at the Pbilosophieal Societj, be went to 
the Koyal Society, where be gave a sbort speeeb on the 
deep-aea dredging of Pmnta&s, and then alipped off to 
McMill&n*B to have a chat with Tom Hughes over the 
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recent defeat of tba Harvard crew by Oxford on tbe 
Tb&mea, 

Early in 1870 he waa busily at work in the Paria 
museiime, comparing Echini and arranging for exchanges 
Tith 1 Cambridge, In otio of kis letters to bis stepmother 
he writes;— 

“ It hm been sucb bard work to do tbe liltle I wanted 
to do, for I have spent moet o£ my time in palavere, 
etc., «tc., and it took me eometames three daya to do a 
thing a couple of houra would have finished had not 
ali the faciliti.es been eurrounded by eo many keys and 
bad I not been forced to wait for eo many appointmenta 
of other people, which give them half an hour only f as 
tbey watcb you the whole time like bq manj cats while 
you are working and don’t trust you a moment out of 
their aigbt^ which I ahould judge wa» absolutely neces- 
&&tj from tbe habita of some of tbe people who coeo e 
to examine collectione. 

" The caste are tbe moet difficult things to obtain here j 
tbey will not sell them, and will only exch ange them 
on a principle I do not like, that is, you must pick out 
yourself all you want, pack it yourself and then at the 
otber end of line do tbe same thing again. I bad really 
to be almost impolito and teli them I could not receive 
tbings on those terms; otherwwe my wbole stay in Paris 
wonld simply have been a transfer of my Museum work 
from Carabridge to Paris, which I had no idea of doitlg; 
ae it was I apent nearly three weeksgoing to the Jardin 
and feole de Minee to do what would under ordinary 
-cifCuTimt&nces ha ve taken m* at tbe outside four or five 
daye, and which has made me Bwear I would baro no- 
tbing more to do with any Museum dnring my stay here 
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if it had to be purchased at cost of apending aU one's 
time the re and doing ali the worlc at both en da. 1 dare 
say if I had corae here perfectly well and willing to 
work ali the time I could have got a great maoy things 
which would be very valuable, but I must now Tffu&e 
tverylhmg which ia offered, as it ali implica ao rauch 
work that I cannot stand it. 

u So you ace that ali I can do and all I intend to do, 
ia simply to see what there is, what they can give, and 
get out exehanges t oken I get back; we may lose much, 
I dare say, whieh eould be had oo the spur of the mo¬ 
men t, but the price for which it can be had 1 am not 
■capable of offering, and 1 intend to have a good time 
and not work myself to death as I have done here in 
Paria." 

The end of Marcii found A gaesis and his family on 
thfeir way to Switzerland; aa they awung over the Jura 
be watched eagerly for the first glimpse of his native 
Alps, and his wonderiog litti e son &aw his staid father 
tranaformed into a joyous hoy as be eicitedly pointed 
Out the foint outlino of the toountains dimbing up in 
the Southern sky. After a ahort visit to their Swisa 
relationa, Mr. and Mra. Agassiz started on an extended 
trip through Europe, leaving the children in charge of 
a grcat-aimt in Lausanne. 

TO MBS. LOUIS AGASSIZ 

FlobjlncIj Api. 30, 1870. 

My deaiv Ma: — 

Annie and I both found a letter from you at Floreuce, 
where we have had a most pleasant time; we met here 
meat unexpectedly her Aunt Rosa and Amelia and Mr. 

L * -i 

■ ■. ", y* * p 
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and Mrs. Upton, as well aa Mt. Jonathan Rusaell who 
had jorned them ia ftome. W e expect to go ftlong with 
the Milton aurita as far as Vienna and perhaps to Mun- 
ich, as th&y are traveling now quite rapidly, intending 
to get to Parie the I*wt part of May. I ha ve had a very 
interesting time in Northern Italy and am glad I have 
ae-en so much of it, and was very pleaaantly surpriged at 
tbe Energy and 
establishmenta which seem to me for superior (uot in 
means of couree, but in spirit) to tho French schoole of 
similar character. At Bologna 1 misaed Capellini. They 
are to ha ve a Congresa for Authropology there in 
Bologna some time in October, on which occasion he is 
to play Grand Mogul. 

At Flo ren ce, Mr. C-showed me ali there waa to 

be Been, and we talked over what they could eend us and 
what they wanted. He has already quite a lot of things 
almost ready which a Mr. de Ancona, a rery pleasant 
assistant here, is pntting np for us little by iittle. They 
have fine fossile from the Yal d’Amo, moatly verte¬ 
bratos, but uafortunately they are not in good enough 
con ditio ti to he casi, and they ha ve moatly uni que pieces 
coUeeted a long while ago. They have a lew casta which 
they will send us by and by, and pleuty of Terti a ry fos- 
sils, also some fine fis h es and Tufa Lias and C re taceo us 
foBsils specially, which are most wonderfal as a fauna, 
resembling more our pritnary American Faunae! Medina 
Sandstone, than anytbing else I know. Thia fauna is nofc 
yet worhed up, but will he iu course of time j a Marquis 
Stroszi is at work upon them now. There aro some of 
the mo&t puzzling marine foot-printe and impressione 
which I wonder what he will mako out of tbem, I wiah 
I had had time to go to Pisa and Leghorn, where sinca 
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tbe work of enlarging the b arbor they have aceumulated 
a good raany fine things in tbe way of fossile, but I c&n- 
uot do all this time and must leave it for anotber time. 
We roay do something- by lettei with Menegbini wben 
we are ready. 

We weot to dine at Mr. Marsh’tbe American Min¬ 
ister kere, who is a Tery brigbt and pleasant man and . 
wishes to be remembered to father. They live very pleaer 
antly in a Tilia out of town, some old palae e built before 
tbe flood, but where tbey baro infcroduced a furnace. 
We met some Americana tbe re, a sistar of Mrs, Strong 
of New York, Mrs. Goddard, and Miia Fearing, a stili 
younger siater. Tbe few days we ha ve passeri here have 
almost taken Annie*s feet off; sbe has ireen so mucb and 
imd bo mucb tbat I ©xpeet she will have to be carried 
±9 tbe cara wben we leave. Sight-oeeiiig witb limited 
time is not worth much it is too mueh like hard work 
and tbe fun is all in tbe recollection, when you have not 
aeen too mucb to become perfeetly idiotic at end of your 
*day*B work. I envy tbe Musemns tbeir old palaces; it 
>giveB tbem plenty of room, and tbere are so many Jeauit 
Palaeea, ready to be oonfiecatedj that with a little ex er* 
tion any amount of room would be avaikble. I wisb we 
rcould tr&nsplant some of tbem to Camhiidge; besides 
tbe good looka of the oufcside we mighfe have plenty of 
room. Tbe only Museum 9 thus far I bare seen which 
are not ciowded aro ttese of N. Italy; tbey seem to 
spread aa mucb as tbey like and be eure of an ample 
euppiy. Thirtj-se*eTi rooms in Florente!! Fortyin Bo- 
lognal only for Natural Historyl We were so glad to 
get mvh continued good aoconnta from father. 

Witb. lore to all, 

Yours, A. Ao. 
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Wherever he went, the Museum was naver out ol hia 
mind; a little later he irrites: “ Wh&t part of the Mu* 
geum ia going 1 up? Nobody hae said a word aboufc it. I 
am very aorry I am not there te auperiutend the putting 
up* I think whafc I have seen might have been ujefui, 
but I hope it will not he too late as far as infcernal ar- 
rangements are concemed, and that we may stili profit 
by what hae been deme*” 

TO JTfia, L0173 AGASSIZ 

Huibub?, Jnn« fi, 1S70. 

Your firat letter from Deerfield came to Berlin the 
day we were lesving\ We made but a flying visit tberej 
stili managed in the weeh we atayed to aee a good deal. 
I spent most of my mornings at the Museam with Dr. 
Martens looking at the Searuichina he had describ&d 
from Japan. Iliked him extremely; he is a capital type 
of an Assistant, baa no apeeialty and is infcerested in 
whatever turns up; and he manages to keep thinga in 
capital ord&r. He hnows a gxeat deal too, and he is one 
of the few men I have seen thus far who have a geueral 
hnowlfldge of Zoology* Peters also waa very polite to 
me and 1 thought him very plea&ant, I paased an even- 
ing at his home where we found Do ve, who is au origi- 
nal, and atype of aGerman aueh as I had not seen before. 
Hi eent raany Mnd message-a to fathfit, &.b doCa Pete» 
and Elirenberg, whom I saw for an hour at bis bouse. 

The Zoologieal collectio na of Berlin are excellent and 
in good order, and the Invertebrates as a whole, spe- 
cially when takcn in connection with tho&e in the An- 
atomical Department, the best I have seen thus far. 
Reichert, who has charge of Mulier* a collection, ia not 
very carcful, and I am boitj to eay that mauy o£ Miiller'» 
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thinga are going to the dogs. I did not see ellber 
Beyrich, Virchow, Duprey, or Reymon.d; they are ali 
absent, it being holidays for the firat weefe in Juse* The 
Pals&ontological collectio n is all in drawera and 1 bad 
no time to examine it more carefully. Miiller^ type of 
Stai-fi&hes I would ha ve examined, but it would ha ve 
taken too long to do anjthing of use for tbe fifth Vol- 
ume, and it will be mnch simpler to send tbem orer and 
ha ve tbem compared than to spend the time novr. Dr. 
Hagen was daily expeeted but we left before he amved. 

(1 saw bis friend - - in qharge of tbe Entomological 

collcction, who struck me exceediogly nnpleasactly and 
looks jaet as be writes his yearly reporta, as if be kad a 
special grudge agam at everybody who did not agree with 
bim.) I saw also by chance at Petere 1 *, tbe writer of 
Decken ^ tl Journey in Africa/ 1 wbo abused tbe Museum 
for not sendiug bim ait ovi collectione from Zanzibar; 
1 wae quito amused at the awkwardnesB he felt while I 

was rOund. 

I don’t remomber if I wrote you tbat I Kad succeeded 
at Munich in gettiag sometbing you wish; we can get 
photographs printed like litbograpbs, eo tbat when I 
return I shall make out tbe Flates for tbe ££ Revision of 
the Echini ” from tbe photographs Sonrel ia uow mak- 
ing for me, and I think the whole can be done at very 
littlo above tbe price of printing witb ua. I am gather* 
ing material for this everywbere, and at Vienna, Breslau 
and Berlin have gpt quite considerabis accessio ns to our 
stock of original apecimena. When. I bave aeen Copen* 
hagen and Stockholm and London agam I sb&R bave 
seen almo&t every original specimen described in Europe 
and America, and ought to be able to do eomething 
goodj not from booka but from tbe thinga fchemaelves. 
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I am eutting up dreadfully ali the new species, etc., 
mado by ali recent workers, myself included ia tbe liet, 
but this work could ne ver have been do a e ea campletely 
except by personal examination. Unele Alme and ftll 
aend mucb love. Mathilde [his cousin] is to be married 
next month; if I am anywhere near I shall come to see 
tbe family again. 

At Kiel, Agassiz and bis wife apent three delightful 
■days with Dr. Meyer, the zoblogist, wha had a beautifd 
place Burrouoded by magnificent beech treee, in the most 
picturesque apot of tbe harbor, a short distance out of 
toivn looking down on Kiel Bay. Frorn here heweat to 
Copenhagen and Stockholm, where he apent most of his 
time esamining collecticias of Echini. 

On theit way back to Swifcrerland they stopped for 
the day at Freiburg, of which incident Agusaiz writea; 
“I took Annia to ali the old haunta in the town, showed 
her where we lived, took her behind the town on the 
Schloasberg to see the view, and we also made an ex- 
curftion to tbe Holieutb&l, w that she got a very good 
idea of the Black Foveat; we had magnificent weather 
for it. Little did I think when 1 left Freiburg twenty- 
two years ago, jumping on my violin as a farewell 
salute, that I shonld retura nezt time aa I Lavo, a com¬ 
parativo nabob, if the mines hold out till I can pay my 
debts:* 

Leaving Mrt. Agassiz, who had becotne somewhat 
tired with rapid traveling, at Lausanne, Agassiz crm- 
tinued his scienti fi c pilgrimage alone, only to be sbortly 
tnmed back by the outbreak of tbe Franco-Frussian 
War, 
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TO MRS. LOCIS AOAS8I2 

WqezbDM, Jolj 8| 1870, 

I waa not verj lueky in HeidelbeTg, found no one 
at horne, Helraholtz was attending a funeral and had 
le£t for the dajj and Fagenstecher was also absent for 
a coupl-e of daya, bo I got nothi ng here eicept a very 
pleasant excursio n to the Castle and the Hilla (ali by 
ray&elf, however), and in the evening started for Wurzr 
btirg-j where I found Proffessor Semper waifeing for me, 
who inaisted on tny going to his houss. You know he 
fipent seven years collecting at the Philippine Islands 
and spent thero most of his property, and is now eatis- 
fied to pass the xeat of his life aa Professor in a Germao 
TJniveralty and to work up what he has collected, wbich 
is certa inly magnificent. If Mr. Lowell is in want of 
eomebody for a really good courae of lectu rea o£ travels, 
he coultl not do better than to invite him to come and 
give a course; he speaka English well enough to read 
his lecture?, whieh his wifa would briieh up; sbe apealw 
very nicely, and I think he would he a success. 

I dined to-day at Kolliker’». I mnst aay I liked him 
vcry much j he strikes me as a most thotough and able 
man, He looka quite comica!; his hair ia perfectlj whifce 
with & thick black rnoustache ; jou would hardly give 
him 40 from his face. I aaw also at the Knipe last 
night, Professor Sachs, the Professor of Botany, and 
One of the amartest chaps I have seen yet. Tbis moro- 
ing I ha ve beem to see Professor S&ndberg-er, who has 
aome very fine fossiU from the Trias; he has a good 
many duplicntes and he will make ua an invoice shortly. 
Here I aoe the tme German way of living peihaps as 
wet! as I have yet se$u it. The few evenings thus far 
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have heen spent at the Knipe, but there £s an improv-e* 
ment, I fancy r e in ce fathers days; in fact ladies go there 
dow witb their busbamb, they having fonnd th*t tWir 
husbands would go and spend their eveninga they have 
determined not to leave them to their own devioes, but 
to lend them the charm o£ their presence and beer at 
the sanie time. 

From Leipzig he writea a few days later: — 

** JYoiu Wurzburg I went to Leipzig, atopping between 
fcwo trama at Erlangen, a rather rouud ahout way, to pay 
a risit to Ehlera. He came to meet me at the railroad 
atataon and, &s frequenti/ befcre, I reoognized him at 
once from his photograph- He took me to bis house 
where we supped and had a pleasant chat of a few houra. 

“I found alao there that Ehlera had in hia Museum ali 
the original Echini deseribed by Klein, but as it would 
he naturally a most critical kind of work to identify 
them ali, and would taka more time than I can posaibly 
ftfford, h@ will eendl me the whole collectum orer for 
examination in the fall Thia is for the e Eerision o£ 
the Echini* a moat remartable catch, aa it will settle the 
history of uany of the old thiegs of the time of Linn4” 

TO HUS, LOCIS AOASSI55 

UxKNBKlH, Jolj 17,1870, 

Annie sent meat Jenaa letter from you from Jamaica 
Plain, How pleaaant to have father and Paulme both 
eo well again, and it really looks aa if cara would set 
hitn up again completely. I have been travelling lilce a 
Bteam engine, The rumore of war iept growing thicker 
and 1 did not want to get caught, as I had left the Rhiue 
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parta for last momeot, for which I am aow very sorry, 
as 1 come too late for my mining excaision* I was to 
have left thia morning for Saarbriioken on the French 
and Prufisi&tt fr-ontieT, where there are some excellently 
mauaged minss with capital machiiiery, and last night 
railroad was takeu poseesaion of hy the militari^ so there 
ib no passiug at pre&ent, and I ah ali wend my way hack 
to my family a couplc of days earlier. 

From Leipsig I wcnt to Jena, ww Haeckel, but not 
Gegenbaur, who was very sick with a malarious fever* 
Haeckel I liked extremely; he is, however, of a most 
entbusiastic dispositio n, and in the Oken istic’ direction 
he has taken he ie doing himself a great deal of harm. 
He has left the positive for the speculative, and indulges 
m fancisa which are more like the dreams of Swedenborg 
than Natural History. W-e got atong very well, though 
te fought ratber shy of entering into any diecussioa. 
They have quite a nice Zoblogical Laboratory there, with 
jus-t enongh collections to teach, and the anatomica! part 
is really good, with a collecti on of skeletons which would 
do honotct to a large Museum, 

Frora Jena I went to Marburg, passed au evening with 
Claus at the Knipe, and found him much less of a man 
than 1 had expected from hia work; he goes to Gofr 
tinge» in place of Keferstein, 

At Gcisaeu I saw Schneider; he is a real worker 
and the collectioris here are quite remarkahle- Bischoff 
(of Munich) has left here a very large collectiou of 
Embryos and tine anatomica! preparations and skeletonB 
of higher an ira ala, while Leuckart, who was the booIo- 
giat for more than nineteen years, has left an equally 
valuable collectiou of preparations for the in vertebrate»; 

l Lcrtrn* Oken P 1779-185!. 
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as a eollectipn for instructura it standa unrivaled ia its , 
preparations and the quali ty of materia]. Of c curse it ia 
uot pretty to 1-ook at. 

I theu went to Bonn, paid a visit to Max Sohultze and 
Trofi-ehel, who botK want to be remembered to f&thet; 
met there Ehrenberg on a viait to bis Bou-in-iaw, Pro¬ 
fessor Hanstein, the botanist. At Frankfort the Museum 
of the Zoological Society is really good and very large 
and exceedingly well arxanged in some points. I waa 
very glad to aae it, though 1 found nothing speciali y 
new there, exeept RlippeTs things from Red Sea. The 
Zoological Gardeu ia very pretty; it is emoli, bu.t being 
old, the fcneea ane large and the effect very good, the 
animale being w-ell taken cara of. I ghall wait here to- 
day for furtber ncwe, and if I c&nnot go to the soene 
of minee, will paddle back to Switzerland and join my 
family, who will be disco uso late at my early returu. This 
has been to me the most interesting of ali my tripe. 

Agassiz at this time bore a sfcriting resemblauce to 
Bismarclr, and this led to an amusia g incident at the 
hutel in Mannheim, Here he waa conscio os of being 
tieated witb very unusual consideration, bnt not until 
his departure for the minea at Saarbriicten, wheu the 
landlord refuscd to givo him his bili, did be discover 
that he vas mistakeu for the Chancellor. In vaxu be ex- 
postulated and produced his pasaport; he waa met witb 
the amiling rejoinder that it was easy to ubderat&nd why 
His Excellency should wish at such a time to inspeetthe 
frontier incognito, and he finally was forced to lea ve the 
landlord unconvineed and unpaid, 

S horti y af ter the train left MaDnbeim, he found that 
the Prussians were occupying the main Bne betweeu 
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Parie and Frankfort Tho paasengers «ere uiforraed that 
Any 6ne who wished to come back could g-o no further, 
but that there «as a train readyto retura to Mannheim. 
Agassiz was almost the only ooe to tum back, On hia 
amval at the statio n, the hotel porter beheld him de- 
scending from what seemed his private train. Thus, on 
hie reappearance at the i an, he «as received with moro 
reverence tkan e?er* 

The train to Switzerland «as jammed with people 
ieavmg Germanj; at the junctdons were traveler» wait- 
ing by thousaods to get hack to Eraace, while mountains 
of neglected trunka lay piled up on the platforms. To 
add to the confusion, the bridge aerosa the Rhine, le-ad- 
ing to Strassburg, was cut, and the uiifortunate exodus 
waa compelled to proceed to Basle. Here confusion 
reigned supreme \ alter spending the night on the floor 
of a hotel, Agassiz in some way got out of the town, 
and joined his wife at Lausantie, 

The family speut the reet of the sumroer in wander- 
ing about in the Alpa, amo-ng other thinga viaiting the 
elder Agasaiz^i baunts on the glacier of the Aar, and 
hunting up the relati res of his guides at Metringen. A 
f$w extracta frOm a letter to Mr?. Louis Ag&esiz io 
September teli something of the exciting eventa of the 
daj: — 

f< You ho&r nOthing but war, of couret, and the OXcite- 
menfc runa very high; in the French cantons the feeling 
is rather for the French, and the German cantons the 
opposite, as is natural. It is really melancholy to see 
how ]qw the French ha ve falle n and what abominable 
resuitstheir goverament has brought about, a syetem of 
lying frnm the high est officiale to tho loweat, corruption 
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of whi-ch 1 hope we may ne ver ha ve any .idea, and a 
want of patriotiam which must make the few who 
want io eare Frsoce hoii with rage. Imagino a country 
of forty millions of inhabitant» and you cannot raise 
more than 250,000 mea for the defense of Paria! It ia 
aomething incomprehensi ble. A large city like Lyoo raia- 
ing 1500 f ranca ! ! ! ! for the defense of the city. Every- 
body who had the means running aw&y, as we can eee 
here, Switwrland is flooded with Freach refugees ia 
good circumstanceaabiding their time j it isreallyeicken- 
ing and a diagrace to F rance. . . . 

u The Frendi need this terrible l&sson to waken them 
up, and if there is anything left in the French, tbey 
will come o-ut a gTeat nation; but I am afraid it is ali 
over with them and they are not to be heteaftet any¬ 
thing greater than a third-rate power. It is to me per- 
fectly agtonishing that a man like Napoleon, who cer- 
tainly wae no- fool, could ha ve been anch an idiot as 
to messure htmaelf with the Germana. Wby, the firat 
Colonei in the German army knowamore about F rance, 
their orgunizations, their armi es, than their greatesi 
Mardials. I ghould feel safer behind au ordinary German 
General than hehind the lot of thieving Marehah like 
Basaine, Failly, Vaillant, who ha ve made their fortunes, 
like Palik&O, plundering either in ChiuA, Algeria or 
Mexico, and whoee nottona of in ternational righfca and 
usages seem to have been. borrowed from theae very 
highly civilized peoplo to jndge from their actions, who 
ali deserted the einting ehip of the Emperorat the first 
signal and have behaved like cowarde, only caring to 
save themselves, and re&dy, as Bazaine now ia, to betray 
for a round sum, which hi hvts named (two millions 
fr&ncs), Metz. . . . 
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** The Frenet, we baar to-day, have refuaed the terma 
ei ftTmigtaee offerod by Pirwsia witb their usual ingolence, 
iraagining they oan change the face of things by & 
few high-sounding words, and bave forthwith made a 
proclamat ion, tolli ng Prusaia to come on and do their 
worsfc, bo that next time they come to tenne they will be 
much more ill-treate-d, and it really aecma as if it would 
be their fate to suffer what Prussia h&d to hear in 1806 
and be occupied by a Germati army till they come to 
terma. As for the Germana, they are I tbink making 
use of Prusa ia to bccome a great uation, and the eli¬ 
ment which will be added by Wiirttemberg, Baden, Ba- 
varia wilj, with the oppoaition in Prusam, connterbal- 
ance much of tbe power o£ the Pruasian nobilifcy. Bnt 
of coucso there is great danger of their becoming 
ovcmin by military rule, instead of tending to a Central 
Germau Dret, a Germ&n army, navy and custoras, as 
they ali hope now. The German papers are now begin- 
ning to get worked up * they were calm enough at firsb, 
but now, alter their succesaes and the inability of the 
French in understanding tbeir situation, they are begin- 
ning to amart under their loaaea, and vili mako F rance 
pay the full penalty of ali tbe auffering they have had. 
If JSapoleon could only be made to pay his share. In 
Switzerland they bave behaved very welj, and have really 
done more in assmting the French and German wounded 
and the regulare, th&n hae been done in the whole of 
France to Bave tbeir cQuntiy. 1 * 

The end of October saw tbe Agaseixs agam in Lon- 
don, which they had reached by way of Gcrmany and 
Ostende. 


Di Bitizect by Google 


Driginal from 

UlNIVERStTY OF MiCHIGAN 



THE BEVISION OF THE ECHINI 


113 


TO DAEWlX 

Lomdon, Gei. 22 f 1870- 

Mr dbab Me. Dabotk:— 

Hearing you Are ia towii, T irrite io ask jcru if jou 
vili allow me to come and bid you good-bye before we 
s&il. I go to IreUnd oa Thursday nert, ia the eveni ng, 
to see the plunder of the last Poreupine Espedition, but 
any time you can recei?© me before ibat ii would be a 
great pleasme for me to aee you agaia before I leave 
rhia side of the Atlantic, wheie I hara had such a charm- 
ing reception and ha ve I tmat leamed a good daal which 
vili not cotne amiss in America. Witb the kindest remem* 
bt&ncesof Mra. Agussiz and myself to Mrs. Darwin and 
your family, helieve me always 

Youra very truly, 

Alex Aoassue. 

TO StRS. LOTUS AOABarS 

Bujabt, Oot. 30, 1870. 

Here 1 am agam iip at the poles, having left Annie 
and children in London, while I took a run hero to see 
the collectione brought horne by the last expedition of 
the English dredging ; they have not found much com- 
pared to what they did in 1869, and ia the Mediter- 
rane-an their work really amounted to very little. The 
Mediterranean acerna to be A deep &ea of tome 1500 
fathoma deep, in which veiy little is found below a 
certain depth, which really aceounta for Forbes*a former 
view that below 300 fathonu nothing lived. Sueh is 
actually the case in the Meditcrrancan, but tbie aeems 
likely to be the caae with ali inland eead wbere there U 
no circalation of water, for tbe shallow water at open- 
ing of Straita of Gibialtar i» aa much a barrier to the 
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eirc alati on of freah cold ae& water in the Mediterranean 
aa a sterne wall would be. Oa the coaat of Portu gal they 
were more euccessful, and earried their former geogra- 
phical work w-ell along, ahowing the same animale very 
much as further North. The maia thing of tlie Expe¬ 
ditio a is a magnificent new Pentacrinus, almost as large 
as the West India form, and aome very magnificent 
aponges (yitrooue). I ha ve picked out wbile here a fine 
series of tbe Echini they have collected, ab I could work 
them up aa fast as we looked at tbem, and h&ve made ali 
arrangements nOCessAry th&t ire ahall get duplicate? 
(the first aerie») of all they have in way of Corals, Cruir 
tacea, and Mollusca, and Echinodenns, as fast as they 
are worited up and ready to be distributed. One of the 
fine Pentacriims and young sponges I ha ve taken along 
as tropbies of my expedition here. 

I was greatly aBfcomshed tbe other day in London te 
find Professor Peirce in same betel with us. 1 have had 
a good deal of talk with him about the deep-sea dredg- 
ings, and hope he will be able to go on and do aome- 
thing also od the Pacific Co&at. I should like fo take a 
trip out there again. I look upon Califomia aa my cradle 
in Natural Flistory, and now tbst I know a little more 
abould like to ge hack there. I had a very good look in. 
British Mu&eum at their collection of Fishes; it ia in adr 
mirable order. Giinther has certainly everything very 
acceBsible, weD named, and, what is far more important, 
very weH preeerved, and their collecti on of Reptiles and 
Fishes is wndeiful. The osteological collection I was 
greatly disappointed in. The Palsontology iamarvelons. 

The end of November found him once more at bis 
post at the Museum, busy with his “ Revision of the 
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Echini.” Although tho robust vigor of his early youth 
was ah&ttered, he retumed mucb improved in health, 
and the nart three years nere quiet and happy anes, tho 
last he e ver knew, At first he settled again ia the little 
hoaae in North Cambridge, but as the dividende from 
tha mines at Calumet began to pour in, the condition 
of his finanees ehanged very materially. In the spring 
of 1871 be hired “ Sbady Hili ” gf Profgwor Charles 
Eliot Norton, who was then abroad. Sinee those days, 
tha estate, which lies close to the Museum, has been 
divided, but at that time the pleaeant, roomy, oM-fash- 
ioned house, resti ng on a low hili, looked over gently 
eloping p a st ures to a miniature forest. 

In thia charming aetting the family xemamed. until 
tha fall of 1873. Then, on Professor Norton’a retura, 
Agasais urent back to hia father's house, for a few 
montheas he supposed, whik looking about for suitable 
quarte rs. His summers were spent at aome convenient 
place on the New Engkrod coast, one of them in a Uttle 
f&rrohouse near Newport, Rhode I&land, not far from the 
spot that afterward became his horne. At these seusons 
he was eonatantly buay at his marina work, for which 
he improvised a temporary laboratory wherever he hap- 
pened to be. 

Among his other investigations at that time, his study 
of Tomaria led to some interesting resulta. These small 
animals, so called from their active habita, are foimd 
among the many little creatures which fleat near the 
mirface of the fi ea, They hear a striking re&emblance to 
the larvffii of the ordinarr starfiah of the New England 
coast, and it was supposed that they were the yonng stage 
of some genua of starflsh. Acting on a hint from Met- 
$chuiko0, Aga&siz was able to ahow that these animals 
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were in reality the young state of eertain marine worms 
knowti as Balanoglossua. 

He was also much oceupied in the study of the em- 
bryelogy of varieus jelly-fbh. The following quot&tion 
from bis publicatio» cn tbis subject is interestiog as 
shoiring hia attitude toward evolufcion at thia period. 
Speaking of HaeokeTs Gastjsea theory, ha saya: “ If wa 
ntsed an anceator for oui phy lura why not at onco go 
back to the eell ? There ve have a definite atarting 
point, a typical el ement which tmderlies the whole of 
the animal kingdom and which forma the walls of 
Haeckel’ 6 g&strula. Then we ehall all be agreed and 
wheo ve Erankly state that all orgUniamB are denved 
from a primitive cell and from ita subsequent incresse, 
we come within the range of positive knowledge, but 
we are unfortunately as far as ever from having for 
that reaaon becn able to txace & mechanica] cauae for 
the genetic connectioa of the vario us branchos of the 
animal kingdom.” 1 

TO A. MILNK EDWARDS 

Cambmdok, 17,1871. 

We h*ve jnet heard that communicatio n has been 
reestablished, and I aeize the firat opportanity to write 
you a few linee and to ask for news of yourself, yoor 
father, and of all the genti omen of the Jardin dea 
Plantes, who w&re sO kind to me during my stay in 
Paris. 1 much regretted not being able to pasa through 
Paris to saj good-bye before ray departure. In Switaer- 
land I hoped up to the laet moment that peace wonld 
be decl&red» and that I abould not be forced to ieave 

1 '‘"Etobrjology of tbo Cta ecphorae," Mcm, An\. Ac., tbI» x, do. 3» 
p, 382. 
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Europe without being able to revisit the Jardin. But 
I hope that, now I ha ve found the wAj, it will not be 
the Wt time. Everything that you vili kmdly teli me 
about the condit ion of the Jardio will be most in teres t- 
ing, for no one here can forrn an idea of what you muat 
ha ve suffered during that abomiuable siege. Evety «ne 
rejoices that peace ia at length declaied, and 1 am sure 
that no one can sympathiae more than the Americana 
with all that you must ha ve undergone during that hor> 
rihle war, which ae*ma to recall the dark ages rathefr 
than the nineteenth century. Everywhere in the United 
States people are buay coi lecti ng funde for the unfor- 
tunatea that the war hae left without resources— and 
I hope that the money may arrive in time to do the 
gppd that is hoped for. 

I trusi that all thia wiU not lead to a military epoch 
ia Europe, and that peace will at length teach the na¬ 
ti vea of Europe that all progress ia impoaaible without 
the advancement and Cultivatioii of Science. Ollt war 
had the efFect here of rousing our beat seu timento and 
develuping in the highest degree all that leads to cul¬ 
ture; and I bopa that it will be the same thing in 
J 1 rance. I do not write yOu more at length of what is 
happening here, ae I ha ve just got back from the West 
where I went immediately on my arrival here. My father 
is practically entirely recovered, and I hope that soon 
he will be able to take up hh work aa usual. Do you 
iateod to fiimh yotnr work on the Limulus ? Seod me a 
word and it will give me the greatest pleasure to send 
you sume. As soon as commimication ia thoroughly 
cetahlished I will send you eome memoira of the 
Museum. 

My wife wishes to be most kindly remembered to 
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Mrfl. Edwarda. Will you kmdly also remember me io 
your father. 

1 

The following ia io anawcr io a letter tbat cannot be 
foirnd ;«« 


FROM DAJLW1S 

DOW», BUXERHiH, Kbp , 
Jnn« 1, 1871, 

My de/LR Me. AoAsaiz: — 

Very many thanka for your kind letter and canona 
facta about the fisbes, What an eitraordinary nutnber 
of complex and wonderful structam have been devel- 
oped ia relati on to sex I 

i am also parti cularly glad to bosr about the pedicol- 
larim of the Ecbinodermata, the homologiea of wbich 1 
did not iu tbe least know. I must now firid out tbe 
homotogies of tbe u Birds-baaka ” and serra ted bristles of 
tbe Bryozoaj which I remember watchiug in old day* 
with aatonishment. 

I am thinking of bringing out a nev and cbeap edi- 
tion of the u Origin j" and if ao I ahould give a ebapter 

tO ana weringj as far da I C&ft and sp&C£ pen&ifcs, Mivarfc's 

Yflry elever book* I have no doubt the b&ok will pro¬ 
duce a gteat effect on many; and you will thiak it bliad 
prejadice when I eay it bas had noce on me. There is 
not One new point in it, tbougb many are «dmitaWy 
illustra ted. Mivart uever racks bis brains to «« what 
can be iairly s&id on [the] opposite side, and he argues 
as if I had said nothing about the effect of use or 
the dirsct acti&n of externa! conditioni: fchough ia an- 
other part of bis book on these poiota, almost every 
illustration is taken from my wiidngfi and observatione.. 
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But I T^ill not bother jon with more remaris on thrn 
bead. 

Fray give tny inost sincere respecte to your father. 
Whafc a wonderful maa he is to think of going rotind 
Cape Hora; if be doea go } I wish he could go tbrough 
the Strait of Magell&n. 

With verykiud remerabranees from ali of ua to Mrs. 
Agawizj and *with many thanks from royaelf, 

Praj believe me* 

Your» very sbeerely, 

Cn. Daewdj, 

Professor Agasaiz aailed in tha Ha&slar for a dredging 
expedition around South America in Decamber'1871* 
Tliis time during his absente tbe work of the Museum 
mana gement did not aJl fail on Agassize ahoulders, for 
Mr. Thomaa G* Cary, tbe brother-in-Law of the elder 
Agaeaiz, had chaTge of the finances, 

TO DififfH 

CamarM**, MatoIi 4,1873, 

Many tbanka for the eopy of the new edition of the 
"Origin of Species,whicb I have just received from 
you, There aro aevemL points, especially in Embryology, 
vhich I ahall take some other occasion to wnte you 
about, which may be of genera] intereat. I am getting 
on toward the end of tbe Report on JEchitti from the 
deep sea of Florida, and hope to be able to send 
you a copy befo-re long. Tbe muniter of young I have 
been compelled to examine bas led me to modify my 
viewa of tbe nature of genera, species, and in fact of 
ali subdivisions, I canunt £nd anything that is stabh, 
tbe greater the materia! in space and numher (age) the 


Digitized by Goeolc 


Ori ginni from 

UNIVERSiTr 1 OF MICHIGAN 



120 


ALEXIN DEE AGASS1Z 


more One is ftdrift to get a correct diagnosis of a genus, 
or a species, and the gradual passage in Echini of the 
most widely separ&ted groups leaves in 1117 mind but 
little doubt that onr classificati on ia uothing but the 
most arbitrary convenient tool, depending upon the ma¬ 
teri a 1 at our eommand at a apecial time, The generali- 
tations to which I am led from the careful atudy of ench 
a eraall group as the Echini I shall publish at the end 
of my Re vision of the Echini” and as the Platea for the 
descriptive p&rt are far advanced, I hope I shall not be 
long delayed. We ha ve excellent fromthe Hassler 

Expedi tion from R10, Not much was expected from 
the diedging on thia side of Cape Horn owing to the 
kte&eas of the sea&on, but the single haul made off the 
Barbadoe must have been a wonderful catcb of which 
1 trufit we shall hear and see more by and by. 

TO DARWTIT 

Cambhime, Deo, 0, 1872. 

I Leve to th&nk you for the trouble you have taken 
io sending me a eopy ofyour “Expression of the Emo- 
tions,” which has duly come to haud. I have not had 
a monent to look into it ? in part on aceount of the work 
of diatributing some collectione which have lately ar- 
rived, and in part owing to the great fi re which bas 
devasteted Boston, and which has affeeted us ali more 
or lese aeriously. I have been hit pretty hard, not in a 
money way, but what is worse infinitely, 1 have lost a 
yeai*s work by the destructio n of six Platea of anatomy 
with the Ortgiual dr&wingS., of which 1 have not evcn 
& sketch. They had been sent to Boston the morning 
of tbe fi re to be lettered preparatory to printing. In 
addition I lost all the sfconefi of the first parta of the 
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“ Revision of the Echini;” fortnnately about three fifths 
of the edifcion of the Platea had been struet off and was 
safely houaed at the Museum. Thia leaves us with rather 
a short supply, but the rem aio der of the book, which I 
hoped to get out before spring, must be delayed a long 
time, as I feel neither heart nor have I the time to start 
fresh and do ali this agam juafc as it was completcd, 1 
have sent to the ZoologicaJ Society a package for yoa, 
wbieh pleaae claim from Mr. Sclater. I presume it should 
arrive a few days after this letter. I have made pretty 
extensive use- of the new proOOsSes of photogrAphlG print- 
ing ia mj book, and from what I have succeeded in 
obiaining trust it will hereafter be poseible to supersede 
the old lithographic pro cesses, which are wasteful in 
time and m-oney, and nofc half as agearate. 

The famoos Challenger Expedition leftEngland, with 
Wyville Thomson as the naturalist in charge, in Decem* 
her, 1872, and by April, 1873, the ship was in Barnmda. 
Wyvillo Thomson wrote Agassiz from there, asking him 
if he could nat pay them a visit in May, when thej 
touched at Halifax. 

Agassiz eagerly aecepted this invitatioii, and rati up 
to Hali fax, wbere he was a guest of the Challenger for 
a few days. The younger Daturalists of the expediti ou 
were ait pronounced evoluti omsts, and as the name of 
Agassiz conjured up to them opposition to these viewg, 
tbere was mueh curiosity among them as to what aort 
of a man Alexander Agaasiz waa. Sir John Murray, 
one of the etaff, in his address in memory of Agassix, 
speaks of the excellent hnpreesion which the young 
natnraliat made on eveiy ane, and how different fchey 
fonnd his opinio na from thoee of his father. “ He waa 
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cheerful, confident, and possessed a £und o£ dry humor."’ 
Mgat enthusiaetic about their collectione, hg waa able to 
teli them many fchings that they did not know, especiaily 
about Echinoderm and Annelid lar me, and gh-owed how 
he b ad proved that Toraaria was the larva of Balano- 
glossus. In ahort, he created stieh a favorable impres- 
sion that it waa freely prophesied he would have a very 

brilliant Buientifi g future. 

By the end of the year the J< Re vi Bion of the Echini”’ 
waa completed. It represented an immense amount of 
TTOTk, and ite anthor waa at onca reeogniasd as tha 
leading authority on the subject. The test eonsists of 
770 quarto pages, and ia illustrated by 87 platea, he- 
sides numerous weod-cuts in the test, and seven map& 
shgwing geograpbical distributione Fart I treate gf the 
litem ture, nomen elature, synonymy, and geograpbical 
diatribution, Fart II takea up the Echini of the East 
Coast of the United State?, including the PourtaUs col¬ 
lectione. Fart III deals with the description of the spe¬ 
cies of recent Echini, and Part IY contains the strneturo 
and embryology of the&e animal &. In hia ahort autobio- 
graphy, Agassiz eays of this work: u Nothing pleased 
me more than to have been able to present the cost of 
theae volumes to the Museum j and on the other side 
the recognition it received from ecientific men, and the 
positiou at tooh as the Standard work on the aubject 
was no leas aatiafactory to me.” 

A £ew wgrds from the Iast pagea of the u Eevisiou n 
tnay not he out of place here— 

ri It ts astonishing that so Iittle use hae been made of 
the positive data fumisbed by emhtyology in support of 
the evolutioQ hypothesa, and that so many of the sup* 
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porters of the Darwinian theoiy have heen aatisfied to 
build casti ea in the air, wbich they ha ve been obligcd 
to pull down in rapid successi on, * . . It is only in a 
few ordero of the animal Mngdom that we ha?e e?en 
the firet beginningB of the needed paleontological and 
embryplogical mateiial to serve as the basia for the 
comp&ri&ons which might lead to eo me definite resulta, 
Tet these comparisons are generalLy inetituted ou such 
a gr&nd scale, and with such utter disregard of the ex- 
ceptiona, that their authore can bardij expect ua to 
follow them in the p&tha the; tread, where theory 
takee the pl&ce of observatio n. No one apprec lates moro 
tban 1 do that the explanation of the theory of evolu- 
tion r as given by Darwin, has opened up new fieLds of 
obaervation in mauy departments of biology, the im¬ 
porta u ce of which can hardly be> o ?e restituat© d, , * * 
But bis disciplea cannot aak ua to take aa proved beyond 
questio n ali the vagaiies regarding this and that ances- 
tor of the great animal kingdom, ebout wbich they Wlk 
with sucb sublime confidem And when I ara intro- 
duced to an archetype in a group where we hava neither 
paleontological nor emhiyological ovi dene e } or when I 
aut aahed to helieve in a genealogical treo of which 
neither the roota nor the branehea have e ver aristed, as 
far as we now know, I am no longer dealing aimply 
with an hypotheais, but with the wildeet speculation/’ 
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Louis Aqassiz, whose health ha-d caused more than 
usual anxiety far some m-onths, died on December 14, 
1873. Eight days later, Alexander Agasabrs ytmngwife 
succumbed to an attack of pneumonia, the resuit of a cold 
contracted on the dis.treB.sing night of her father-iu-law , fl 
death. The inuermost obarabor of a atrong man'8 nature 
ia aacred ground, This lifelong sorrow mcreased the nat* 
nral reservo of his character, wbich afterwards seldom 
melted exeepfc in thd mOst intimate And tOngenial StliS 
roundmgswhile far below, behind an almost itopene- 
trable wall, where few indeed ever glimpsed, lay a wealth 
of affecti on, a delicacy of feeling, a power of self-sac- 
rificej and a capacity for auffering, Buch as have been 
given to but few men. 

Two or three extraeta from his lettere should mate it 
ciear that he now faced life as a pennanently aaddened 
man. In writing’ to Huxley some itiontlm later he aaje : 

Fgw young men have reached my age and have at- 
tained, as it were, ali their atnbition tnight des ire, and 
yet the one thiog wbich I «ave for, and which I want 
to keep me interested in Vhat is going on, is wanting. 
How gladly I would ex ch ange ali tbat I have for what 
I have lost. But 1 will not burden you with ray sorrowa." 

On the firet anniversaiy of his wife*s death his re- 
serve brokedown in a beautiful and pathetie lettenvhich 
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cannot be published here, wrifcten from & remote corner 
of South America to Mrs. Louia Agasaiz. It iras the ety 
o£ a broken-be&rted man who, under a r&stl&as energy, 
vas fltruggling with the burden of & grief that was al¬ 
mo st more thao he could bear. — “I feel as. if I vere 
acfanga constant lie t bnt it ia A birmle&s One which I muet 
make up my mind to keep up for many a weary year.” 

In writing of a visit that Agassiz made to Sir Wy- 
ville Thomson in the fall of 1876, Sir John Murray sayss 
** Whea he arrived in Edinburgh I refer re d to the death 
of his wife, but he held up hia hands and said , i I can- 
not bear it* His eipressi-on vas euch that tho subjecfc 
w-as never again mentioned, although he frequeatly 
spoke of his boys ” After this visit Agassiz vrifces, “ I 
can’t teli you what a pleasant time I ha ve had in. Edin- 
burgh, thanka to you and Lady Thomson. It is really 
the first time since the death of father and my wife that 
I ha. ve felt in the l&ast as if there were anything to live 
for, and I bope you ha ve put me on the track to get 
into harness agam and do my share of the work I have 
to do — if not with pl-easure at least cheerfully/” 

Althougb he vas ne ver again the satu e man, he took 
up the burden of iife so bravely that few realized the 
depth of the ebadows under which he worked. Buft his 
intellectual activities ^ere undimmed, and in the un- 
failing intereat with whieh he pur&ued the secreta of 
nature, in the steadfast endearor to increase the suto of 
human knowledge, he found his w Everiasfcing Tea,” 

A few worda of his ehow the beacona that guided him 
benceforth : u To live oor lives as they have been made 
for us, and live in hope, do the beat weean,work hard, 
and have m many iu terests as we can in what is going 
on around mJ* 
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Mra. Loiiia Agassia took up the ehattered remnanta 
of the broken horne, and preeided orer the Quiacj 
Street house for the rest of her long life, al^ay» ten¬ 
de rly guarded bj hei stepson from the outside world 
and fondly cared for in her decliniag- yeara. The family 
censisted of three little boys ? ** none of whom inherited 
from hia father or grandfather any eeientifie taste*/' 
Theee phildren Mre. Ag&wiz fcrought up witb. the Iqy- 
ing hand of a true motber; not ahray* an eaay taisli, for 
during the long abgences of their father theee he&lthy 
young ea vages vere sometimea a troubleaome eharge, 
and nuist ha ve cauwd their belored grandmotheriaanj 
an anxio ub hour. 

Under the shock of hia terrible double blovr, Agaaaiz 
suffered a relapse of an old malady. The exaet nature 
of this disease wos nerer underetood, hut the symptoma 
were disfcres&icg and alarming j and for many years, with 
fev intermissione, he lived in the constant expectation 
of dropping dead at any moment. 

When he was agam abi e to votk, hia firat occupation. 
waa to help hia etepmothor collect the mateiial for the 
Life of hia father. As he hec&me stronger, hia former 
etudieft, combined with his desire to conti nue hia father'a 
interests, left him hut little time. Thus the work on the 
Life feli to Mra* Agassiz, and bis «hare in the book waa 
limited to advice and criticism. 

TO KBJTBT HAEOKEL 

Cahbri&O*, Jus. 08,1874. 

Yonr kind note written eoon afber father’e death 
finde me overwhelmed hy a stili greater sorrow vhich 
has fallen upon me like a thunder-clap out of a ciear 
sky, 1 had the mufortuae a fer daya affcer father h 
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death to Iase my wife, who died very suddenly from a 
violent attack of pneumonia. I had made, previous to 
father'a illness, &U my arrangemeota to pass the winter 
at Nasasu On the Bahamas, and I anticip&ted prmgh 
profit and good work from a prolem ged viait the re. But 
aUs, now ali seems of very little consequence, and I am 
utterly unable to get reconciled to an eiiatence which 
u weU-aigh intolerati e, and from wfaieh ali the maia- 
apringB which nauaOy act upon men of our age, are 
taken away; at present I can find do incentive for aoy- 
thing and I can only hope that in the oourse of time 
my intereat in my ohildren and in my work nmy ulti- 
matelj reconode me to a aort of passivo lifo. I shall try 
and carry out, to the beat of my abilitiee, the many 
plana regarding Penikeee and the Museum which were 
started by my fethgr, and 1 ahall at least ha ve the mel- 
ancholy &atbfaction of knowing that in bis caso at le&st 
his views, whether right or wrong, and his d-earost 
wiahes, will be faithfnlly exeeuted, and that I may rabe 
amonument to him expressing what he hoped to be able 
to show, bottOr porhapa than ho himwlf wonl-d have 
done, becanae I ahall not be conatanfcly drawu aside by 
new plane and ahall not have the incessant temptation 
o£ remodelling aa I go along. 

In SOmO way, men who haVO made their marb in 
the history of Science disappear from the very history 
of the centrea where they have been most active» be- 
cau.se their successore are always in anch a hnrry to show 
how mnch wiaer and moro leamed they aro than their 
predcceMors. To preven t tbb I will conaent to g&ddle 
myself with a graat deal of exeeutive woTk which most 
of necessity cnrtail my own plana of work; but that 
which beforo seemed to me of so great importares mat- 


Digitized: by Google 


Driginal from 

UlNIVERStTY OF f^itCHIGAIM 



128 


ALEXANDER AGASSIZ 


ters now but li tfcle, and I am ready for anything, T dcily 
received your two pamphleto, but have had do heart for 
anything and am not in mood for appreciaticg anything 
eithe-r, and wiH wait till I am more myself agam. 1 hara 
jnst sent off td yOU P&rt III of the Echini and the 
Plates of the whole, The work was finished just a few 
days befcre father was taken ili, and of courae has been 
delayed since that time. Part IV is in hands of the 
binders. Let me ktiOw wh&t JOU fl&VC nOt of our publi¬ 
catione in the Univemity Library and I will completo 
ytmr eet. I think I ha ve aent your University some- 
thing?— but I cannot teli now, and the simple st way 
ia to ascertain directly from you. 

Thia letter gives an excellent rnsight of hia attitnde 
toward the Museam. His own xesearches were always 
the dearest of his intellectual children, and hc never 
would ha^e persi&ted, in the face, as he thought, of tbe 
indifference of the public and tbe lack o-f eympathetic 
suppor t from the University authoritiea, Sd de voti ng the 
thought, time, and money which finally converted the 
dreara of his- father mtti a solid reality, had he not been 
impelled by a senae of duty and filial obligatiori. 

At the time of the death of Professor Agaasiz, four 
fifths of the north wing of the Museam had been com- 
pleted. The original eection of the building was crowded 
to the utmost, and the Museum had au income of about 
$10,000. Ite prospecto were not encouraging, and it was 
feared th&t it might .share the fate of the many enter- 
prises thafc ha ve peri ah ed with their foundere. But A gae¬ 
si s thought otberwjse, and in a little over a jear a 
m emori al fnnd of over $300,000 was colleeted. Of 
this fund, $125,000 was given by Quincy A. Shaw, 
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$55,000 by Agas&iz, and $50,000 iby the State. The 
remainder vas collected by popular subscription. The 
hold which Agasaiz had OH the affettiona of his miners 
at Calumet is- shown bj a Bubscription of $1215 from 
1233 employees at a time when the Calumet & Hecla 
Mining Company was not employing more than 1400 men. 

Thanka to Ag&ssiz^ care and hia lavish financial as¬ 
sis tance, the growth of the Museum procesded steadily; 
not only the bnilding and the popular exhibitiou rooms, 
but also the scientific materiala and the resources that 
made them availahle to student» who were competent te 
use tbem. 3y 1882, the nerthweet «orner piece waa 
eompleted. Thia Left the rest of the main structure for 
the future exten&icns to be de vote d to natura! Science, 
the soutli wing havisig heen allotted to the Peabody 
Museum of Arch©ology. 

The latest lute rest of Lollia Agasaiz suffered a differ¬ 
ent fate. Mr. John Anderaon, of New York, had given 
the Island of Peuikese and & fund of $50,000 to the 
elder Agassiz for the putpoee of foundmg a sutnmer 
school o£ marine zuology,- Thia echoo], opeued in the 
Bumtner of 1873, waa the first of its kind in America, 
the pioneer of ali the marine laborator i es and zoological 
stations sin ce founded along our shores. 

Penikese ia a little ialand of about ooe hundred aeree, 
aituated at the extreme entrance of Buzzard'a Bay, on 
the south shore of Massachnaetta. From the first. Alex* 
a uder Agassiz had been opposed to establishing the 
school on this apot, sin ce he foresaw the practical diffi- 
culties of munaging it in such an inaccessible locality. 
Nevertheless, on his father*s death he undertooh as a 
eacred duty the uncongenial task of direcfcing the schooL 
With some misgiving he started to orgaaize the in- 
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Btruction for the foilowing smnmer, for he feared that 
bis infliuttte wpuld iM>t bo sufficiant to secure the sup- 
port that had Lee a eo readily accorded hia father* The 
latter’s friends, however, rallied to hia aid, and he aoon 
filled his teaching force, largely from those who had 
hfllped the procedi ng yeai. There were more applica- 
tions from studente than could pueaibly ba filled, the 
great majority oE the pupils being schoLars of the for¬ 
mer year. Ab boozl as the schooL waa opened, it hecame 
e vident that Agaaaiz had undertahea more than his 
health would &Uot ; the doctors ordered him to leave 
the island and t&ke as complete a rcst as passi ble, In 
his ab&ence Dr. A. S. Packard and Mr« F, W, Pntnam 
took charge of the scheol, and brought the season to a 
Auec&tif ul elo&e. 


to wolcoit gibbs 

Nahamt, Ang. 8,1874. 

I was obliged to drop Penik^c. It broke me do^u 
complefcely* and as that is thelast of the Institutes atarted 
by Father I ah ali have to do in the future what aeems 
to have donO so well this aummer, merely get the people 
to go there for a few weeks, and direct from a di a tau ce. 
Putnam and Packard who have had charge ha ve done 
admirably and worked most faithfully. Everything has 
run to the eatisfaction of ali the pupila and there has 
not been a word of grumbling from anybody. On the 
contrarj, they all have expressed the utmost gratitude 
and satisfacti on, and when I remember what chances 1 
had for work when I began* I don f t wonder at it. I 
hope to go there a few days yet, but ehall not do much 
— as lODg as 1 ata idlfl I fl Guris h, but the le&et work 
mmerves me completely so that I se em to have no con- 
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trol over myself. If mattere do not mend I rnust paek 
up my traps and go off for a few montba for an entire 
ch&nge of eeene, 

The follonnog irinter, Mr. Anderaon withdrew hia 
expected eupport. Ab the achool was heavily ia debt, 
permission was obtained from fche M&aaachusetta Legie- 
lature to aell the ialaod and di«olve the Corporation. 
Later, Pe n iit eae became a amall-por hospital, and fmaJly 
& leper settlemeot of the State of Masaachusetta. 

Ia the fall of 1874, Agassiz planned a trip to Chilo 
and Peru for the purpose of viaiting theireopper mi&H, 
ezploring Lake Titicaca, and collecting antiquitiea for 
the Peabody Museum. Accompanied by Mr. S. W. 
Garman, of the Museum staff, he left New York in 
November, taking with him a large outfit of ropee, 
dredgea, aovmding lines, thennometere for deep-water 
temperatores, and ali the neceseary materiale for pre- 
serving w ha te ver collections they might make in the 
lake. 

From P&namft he took a steamer down the west coast 
thafc etop ped three days at Calleo* T his enabled Agaaaiz 
to run up to Lima and get in toueh with the govem- 
ment officiale and Mr. H&nry Meigge, of the Molkndo- 
Puno Railroad. Continuing wutbj he left Mr. GannjUl 
at Moliendo to take the baggage flome three hundred 
miles to Lake Titic&ca, over the afitoniahing railroad 
that ecrambles through pansas in the Andes only a few 
hundred feet lower thau Mont Blanc. Ha himself cOn- 
tinued to Valparaiao. A few daya the re enabled him to 
mako the acquaintance of vario us p eo ple in the world 
of eopper, pick up wbat Information he wanted, and 
amnge for seeing nome of the mines. 
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TO MKS. LOCIS AQAfiSEZ 

V 

Pibao ca, Jmu 19,187B. 

MT WUift MOTHKRt- 

1 left Valpaxaiao as I intended by the Columbia and 
anived the following day at my firet stopping place, 
Coquimbo. I went there to aee the great sroeltmg eetab- 
liahment of our principal rival in copper, and it certaicly 
ie admirably arr&nged and carried on, on the meet ex¬ 
terni ve acale. One of the par triere ia the owner of the 
largeat coppcr mines of Chile; tha other o wns immense 
eoal mines near Lebu. So that between the two tbey 
make an excellent combination, bringing the coal up 
hera in their own sternuere and taking down copper ore 
for other people from the mines of the district. The 
head m&n of the establishment at Guayacan is a Scotch- 
man, extreme ly well educated and a great friend of the 
United States, so ve got along very well; he is also an 
excellent botaout and quite an amateur of fossile. He 
showed me some very extensive beds of fosails, and I 
hope that on my retura from the minea I ahall, while 
waiting for the steamer, be able to do Bomething. I wish 
the Hassler had put in at some of these Chile porta; 
the geology is most interestiiig, and I ha ve no doubt 
father would ha ve enjoyed his studj of them very much, 
and then there were ao many Laude to eolleet that very 
fine collections of foseila could have been sunt horne; of 
comae wifch me, having no means of traneport at haud 
and being aloae, I ahould waste tpo mueh time did 1 at- 
tempt to make extensive collectio as. I ara obliged to be 
satisfied wifch notes and looking at things, for one man 
cannot do everything, 

The railroad from Coquitabo to Ovalle, wbich is about 
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tweoty miles from the great minia g centre, ia a remark- 
able piece of engineering; yau climb up round spurs of 
tnount&ina and ovet mountains at an inclinatio n which 
ia fearful. But like many tbings done by our English 
friends, the whole thing is spoiled by tbe ab&urdly broad 
gauge they ha ve adopted» as broad as that of the Erie 
Kailroadj to do a little twe-penny business of one train 
a day, which a diminutive railroad 3ike some of the 
mauntain railroads of the United States would do at 
half the coat. What a pretty ccuntry tbis coast range 
would be were it only green* bnt you see only here and 
there a few green biiahes; to be sure they say that io 
sprizig it iB tovered with Wlld flowew, bnt AB in Cali- 
fornia it lasts but a very short time, Some of the trana* 
verse vaileys, where a little water stili winds its way 
among the pebbles, are masses of green, and give you 
an idea of what tbis counfcry might be with irrigatLon. 
There must have been wafcer here in plenty in olden 
times, for the town of Qvalle and the terminus of the 
tailroad from Coquimbo are placed in the broad bed of 
an ancient river, and kigh abore the town rise the old 
terracea over two hundred feet high r through which the 
former river on£* (ut its way and haa nftw left the huge 

masaea of pebbles and cohble a tone which cotnpoee the 
aurrounding hilla. You do not see, eveu in the Oon- 
necticut YaDey, better river terracee than found here, 
only here they are duo to the giadual rieingof the whole 
of the Chile coast, so plainly seeu by this sort of forma- 
tion, and by the old beaches high abore the present 
level which you fi ad ali along the coast, 

I am now beginning to experience some of the pleas- 
ures of travelling in out of the way places, and that in 
Spanish place* which beat theworee phases of the French 
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ait hollow,— four ia a roomi to be sure it is large and 
each man has a bed, but it is not pleasant, witb the 
filtby habita of tbe Spaniards, to be any length of time 
in the same place with one of tbezn. They look better 
dr-essed up to kill, and they ne ver atop amoking; ereo 
in bed they indulge in a couple of nighteaps and cora- 
mence tbe day with a cigarette instoad of a bath. From 
Ovalie it is about tweuty miles to Tamayaj a bili wbicli 
produces about one-third of all the copper produced in 
Chile. I wiah we had the advantages for mining; which 
they hare had and thrown away, Tberichoesaof this place 
is something stupendous, and tbe bulk of it owned bj 
one man who was shrewd enotigh to see a little further 
ahead thftn his neighbot-s. The drive frpm Oay® to 
Tamaja is orer an oid sea bottora cut mfco a deep valley 
by a former river which is now a mere rivulet. You go 
the twentv miles in about two hoursj in a laght open 
carriagu, with four horaea abreast, and going full gallop 
np hili and down, I got to Tamaya jnst at breakfast 
time, and after that the Engineer took me in charge, 
showed me what there waa to be seen on tbe eurface 
and then passed me orer to the Mining Captam, a very 
inteilsgent Cercnan, who, tbinking I was a greenhorn, 
amused hitaaelf, as many CaptaisB bave done before, in. 
running me up and do vrn tbe laddera. I very soon tired 
bim ont at that game and he after that looked upon 
me with great reapect and I got from him all I wanted. 

It is melancholy to- see workmen in soch a condition 
as you find them here, living in huts the walls of which 
are made of cobble stones and a few hunches of grass 
thrown acrpss the top at an angle form the roof, and in 
thifj Rolitary room men, women, children, goats r and 
donkeya all live. It is fortunate the climate is so fine. 
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yet they are cheerful, carry immense loads en their heads 
up frightf ul ways under-ground, get but $15 to $ 18 a 
tnonth and ne ver see any better food tkan black- bre&d, 
figs and a fe-w beans, and occasiunally a little fat fer 
cookiug; add to this that they hara little or no water, 
and that fuel is worth its weigbt in gold, and you have 
a dim idea o£ the cppdition pf the jninere here. 1 dun’t 
wonder the owners make money, yet they would make 
jnfinibely mote had they machina ry; but I presume that 
as long as they caa get aucb willing lianda they Trill 
keep up their old ways, 

The mines here at Tamaya. are moet pictur-esquely ait* 
uated, perched along the steep slope of a high hili about 
3000 feet bigh, above the suito unding plain, and eo 
steep that the houaes, shops, etsc., are plaeed one above 
the other in regular terraees, which look as if they woul-d 
ali ecale off; and as for the paths connecting them, ex¬ 
cepi the main road which has been huilt with great care, 
they are worse than the worst Swiss pauses, and they 
thiuk nothing of them, travelling orer them hy day or 
night, as I experienced to my horror on the expeditio n 
I made round the mountain. We got bel&ted, and it 

was piteh dart while we w-erO up in the eloud.B trying 

to get domi, which we however did safely, much to my 
astonishment. This place wa» a mine of wealth, hut is 
now nearly worked ont and cannot laat much louger * 
like tuany other mines in Chilo, their future is had for 
many of them tali better times come again. The view 
yon have of the mountains (of the main Cordillerae) 
frora the top of Tamaya ia £ne indeed, and if the hill- 
aides could only be covered with verdure, it wouH he 
a magnificent panorama, hut as you get it, its nridity 
and han-onnesa is not ploasant and spoils the wbole effect. 
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The shape o£ some o£ the hilis and valleys resemblcs 
very much that of the hilis at the foot of the Alpa» with 
the difference that one ia radiant with verdure and the 
other very much the reverse. 

Ali the way fxom O valle to Coquimbo you see no- 
thing but mines way up in the air, where the poor natives 
dig away till they bave managed to get together a little 
ore which they then sell to the smelters. On my returo 
te Ceqnimbo I went ofi in the othet direction to the end 
of this mining district to eee a few mines near Serena 
which are worked by an Englishman» a Mr. Lambert, 
who managea to make an excellent business from a not 
vary rich mine by combining farming, irriga tirrn, smelt- 
Lng, and a good many other thinga. The way from Se¬ 
rena to Coquimbo leads atong the beach, and the tide 
being high, with a heavy sea running, it was a finesight 
to see the huge phosphoreacent rollera come in, bnt also 
unpleaeant as it wae w dark that you could not teli if 
it might not waah the carriage and horaes back with it; 
for half the time you rnn inside the breakera; however, 
we had good horaea and got through at last to my eat- 
iefaction safely to Coquimbo. I had about aix honra the 
following day before the steamer from the North came 
in, which gave me & chaoce to collect a few fossils from 
the aneient Sea B eae has which abound there, I wiah I 
could have time to remaiu here to study the uprisiug of 
the knd; there U a good deal to do and quite intereat- 
ing work it could be if you had time to do it with a 
surveying instniment and tabe cnreful sectio na of what 
ia expoaed. I believe However Darwin has alraady donS 
aomething in this line* 

We had a ver j plcasant trip to the next place» Chan- 
aral, which is the only other copper district I shall 
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explore. T made the acquaintance there of an intelligcmt 
NorwegiaDj a Mr. Schjolterg, who managea q£ the 
mines of the district and wifch whom I atajed for about 
eight daya while running about the pro vinee. He was 
most polite and aitentive te me and took endlesa paing 
to have me see all there was of intereat. Hia wife is quite 
a pleasant Eagli&h woman, and they have a charming 
hotnq in thia arid place, which anywhere el&o would be 
a gem, The house is built di rectiy upon the rochsof the 
ooast, so clo&e that the spray often eovers the immense 
balcony which runs in front of the place and which is a 
magnificent play-ground for their children. Behind the 
house risos a high hili which looks as if it migtat slide 
down and orush the village cinatered at the very elopes. 
But the reverse of the medal is, that there is not a blade 
of grass; all the water they uso is distilled ses water 
which they oarry about aixty miles inland on carts to 
suppij sopae of the mines. ThU is of courae a fearful 
drawback to all worlt and when they have to feed large 
troops of mules, as some of the mines do, it beccmes a 
tnest «TpenaWe Iuxtiry. 

1 made with Mr. Schjolberg an erpedition of fi ve 
daya to see the principal mines, and we went a little out 
of the way to cut aerosa a small spur of the great At- 
acama De&ert; the ride through the Desert waa one of 
the most interesting tripaI have ever made,and I leamed 
a great deaJ of geology and of the agency of various 
forces of wliieb few people have any idea. You musfc 
have heen in this coimtry to see what a powerful agent 
heat is and wind in modifying the Undscape of a coun- 
try and in producing effecta which iu the northern 
hemisphere are duo to frost, heat, and celd and hot 
water. B ut the bleakness of the scene, the utter desola* 
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tion And vasta of the prospect, I cannot describe. Im¬ 
agine as far as the eye can see a eea of hille, hlllocka, 
rnounde, plains and hi IU without a particle of vegetatkm, 
not a drop of water, the whoLe covered with e tones aa 
larga as yOiir fiat, with here and therO a little efflores- 
cence covenng everything with a vhite eruat, and you, 
ha ve an indiatinct idea of the great Chii e desert, You 
may form an idea of the waste I paseed through during 
these five d»ys, thit ali the w&t£r we had durxng our 
tripj extending orer about 120 miles of country, ia ali 
brought from ane place on the seashora ■ not a liviog 
thing did I eee, not a bird, not even a lizard or an 
inaect, and the only liring thing was here and there 
a sickly cactua gtowing on some hilbide, Yet the whole 
country shows signa of the existence of large rivera 
which hare cut deep canone between some of the hilla, 
and the whole desert is probably an old lake bottom 
which has left ite trace by the extent of salt and soda 
to be found in &11 directions. 

Kiss the boys and lore to all. Good-bye, 

Youra, A. Ao. 

TO MBS i LOUIS AGASSIZ 

Mollijtdo, Jm 28, 1675. 

I go on shore here in a GOuple of hduxs and mate a 
start for the Late at laefc by rad all the way, but as there 
is only one train a week I may bare to kict my heels 
for some time. Stili I sha.ll not he very ao-rry for a little 
delay. I bare been rushing so faafc ereraince I Left Val- 
paraUo, and as I speut most of last week on horseback, 
riding from tbirty-five to forty miles a day, and not 
faring remarkahly well either for food or *belter»it was 
quite a comfort to be baci again on board ship. But 


Di Bitizect by Google 


Driginal from 

UlNIVERStTY OF f^itCHIGAIM 



LAKE TITICACA 


13» 


though my last trip to the Niter Di&trict tm r&ther Wd, 
it was mosfc in teres ting, and I have I think now as con- 
neeted and quite plaiuly Tidble to my mind’a eye the 
whole proeess of elevation of the Chii e and part of Peru 
qoaats. The nitrate beda give a moat peculiar aspecfc to 
the landecape, It is exactly like riding orer & dried-up 
caldron bottom filled with salt, which is left in huge 
eakes a couple of feet thick, with horae of salt in all 
poaaible shapea eticking oiit in all directiQiiSj through 

which you wbd your way* 

In some parta where the going is somewhat better, 
the surface reminds one of a cernent pa vernent in voiy 

pOor cOnditi 0uL I thiak our former cellar floor, beforO 
it underwent repairs, would give you a capital idea of 
the surface of the pampa. Immediately below the s&lt 
beds, on the edges. of the anclent lagoons» the nitrate is 
foutid ; it is simply blasted Out, And the whole crfcent of 
terrifcory on which it occurs looka like bo m&uy earfch 
works half begun,. or as they would look after a heavy 
canaonading. So that you can readtly fcrace the course 
of the beda on the hiUeidee by the hilis of refuse neatly 
piled or heaped up ali routid, 

Under these nitrate beda are found beds of gypsum 
and of fine clay, which are nsefuL in theix way, the one 
to hold water, moro or lese bmckis-h of course, which 
finde ite w&y froro the mpuntaing and is the salvution of 
the distxictj the other makes au amount of dust of which 
I had no cooception, and as you ride along you are 
nearly suffoca te d with this salt dust gatting into your 
ej-as and e ara and mnnth, making- you feel aa if you 
wished to be aoaked in any Haid available. The resuit 
is that all the employees up here drink like so many 
sponges and keep up a contioual soaking, for which 
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there is some excuse if they soafced in a milder liquid 
than brandy. 

The Nitrate Deserfc is an immense plain about aeventj- 
five miles wide and extendmg from Pisagua, the north- 
ern limit, to the northern part of Chilo. It ia connected 
fo tbe coaat by one o£ their breabaeck railroade, wbiuh 
is bo steep tfaat they hardly manage to do any buainess, 
the locomotive beiog fully occupied in taking itoelf up 
and down agam. As the Fatupa is already some 3700 
feefc ab ove tbe levei of the sea, it ia quite cool in the 
evening, but very hot and dry duriog the day while the 
Sun is out. From one of the small hilis, which we a»> 
cended on horsehack, you ha ve a very fine panorama of 
the Gordii!ens, with ita deep gorges extending into the 
Pampas and fonning imi ume rabi e carioris, old river-beds 
now completely dry, or tbrough whkh a mere apology 
of a creet shows itself here and there and in which you 
find their so-ealled farms, where they raise e little clover 
and, by irrigating, a few vegeta bl e b, as Jong aa the water 
laris* 

I picted up quite a lot of fosaila in one of the valleys 
at what must once have beeti the bfc&cb. For to my great 
astonishment I found severa! species of recent corals 
attached to the rwks, at a height of more tban 2900 
feet above the levei of the sea. What a rise of tbe land 
there must ha ve been, and that in a comparatively recent 
period, for this to he poesible. Tbe more I aee of South 
America, the more I feel inclined to loot upon natural 
causes acting bIowIj as fully capable of produciug all 
the changee neceesary for any neceasary combinati on on 
the earth's surface ; and when you seethe constantstrug- 
gle of animals and planto to maintain themeelv-ee, and 
the remarkable manner in which they often adapt them- 
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selrea to circumstances, I don f t wonder that Darwin has 
taken the bent toward natural selection. 

Qn my w&y back from the nitrate bede to Pisagua, I 
rode on horaeback through the whole ground once oc- 
capied by the- sea, and was able to follow it step by step 
as it recede-d or as the land rose. At Pisagua I had a 
eonple of daya wbich I apent in paciiog my collections 
and m diggjng up a few Indi an graves, from wMch I 
collected a very fair s&mple of the coti tenta of these 
gravea of this part of Peru for the Arcbsological Mu¬ 
seum. As they are identical in time with those of Arica, 
I apent my time at Fisagua, wh-ere I was comfortably 
establiahed at the bonae of a Mr. Joces, the manager of 
one of the laTge companiea of Nitrate. I must say the 
hospitality of the people on this coast is something over- 
powering. Si e ce I left Y aJparaiso I have oaly spent three 
or four nighfcs in a hotel; you go as a matter of courae 
to people to whom you have letters of introduetion; they 
would think it very etrange if you did otherwiae; and 
then not only do they take you in, but they lifcerally 
devote themaelves to you and make out yonr itiuerary, 
pass you on to their frianda, who in their toro do the 
sanie; and eo it goea from ooe friend to another, Wero 
this not the cuatom y on would have the pleasure of spend- 
ing your nighta in the open air or in the huts of vork- 
men, sleepiug on the bare floor and living on bread and 
water. 

The revolution in Peru ia now eompletely ended eo I 
shall have no delays on that score. We took in at Ilo 
the greater part of tho soldiora who had been left to 
watch the revolution, sucli a looking set of wild Indians 
1 ne ver saw. I should think the Government would want 
a second army to watch the first. They must he glad 
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indeed to have them on the way to Lima again safe 
And sound without their having passed over to the 
enemy. 

Lite Titicaca, at an elevation of 12,500 feet, on the 
boundary of Peru and Bolivia, ia a sheet of water st>me 
120 by 40 miles, about half the aize of Lake Erie. On 
anivicg at the littla town of Puno, -on the shore of the 
late, Agassiz fou&d that Mr. Garman had chartered a 
sm&13 schoener^ and was o=fiF on a dredging expediti on. 
One may imagine hia surp rise to see tbe cows in the neigh- 
borh-ood, finding nothing to eat on shore, wade up to 
tlv&ir mid-dlflB in the lalce, and dire bodily in seareh of 
w&fcer weeda, a babit whioh he noticed had as yet pro¬ 
duce d no apparent effect on these amphibious ammals, 
although oarried on for a good niany generations. 

TO MRS, LOTUS AOAS8IZ 

Fuvo k Fob. 20, 187li. 

I WTote you such a ahabby letter last time; what with 
the bwry and the difficulty of findiog room fot a peace- 
ful time, it seemed aa if I novor would get a inornent. I 
ha.ve been liring in Puno on board a railroad car fitted 
up for the engineere, in whieh 1 ha ve a bunii, and natu- 
r&IIy tbe spac® at my tom mand ia not large. The car has 
at one end a amalL kitchen, thon cornea a amall diuiug 
room with fchroe bunks at one end, then a opace for two 
bunka and a littla bit of a parior at the other end. It is 
very eompact and cozy and enjoys tbe nane of “ Saints’ 
Beat;" it ia very appropciato for this country, aa the 
saints are alwaya much better taken care of than any- 
body ehe r in spite of their not needing it much. 

All the time 1 have had in Puno I have spent ia 
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dancing att&ndance on people who had collectione of 
antiquitieB, and I am aorry to aay with no succose. I ne ver 
Baw aucli a set of people as tbe Peruviana are, They 
themaelvea do a* t caro a fig for any thing they have; they 
have old crockeiy, ornamenta, mmnmies, clothes of the 
timos of the luces, lying round in ait tbe comere of 
their eatabHahinent, and when you go to aeo onything 
you fiod them. everywhere, evan under the sofas, chairs, 
in fact kicking about in ali directions, much as George 
and Max had their play-room whife we wer@ repairing 
tbe Qnincy Street bonae. Yet tbe m ornent you want any- 
thing, it ia impo&sible to get it either given to you or to 
buy it. It at onco becomes immensely valuabls in their 
ejeB, and juat wben you thint you have cloeed a good 
hargairij off they gx> to consuit their fatber, or aunt, or 
ais ter, who are part owners, and when they retura no- 
thing more oan be done ? and ali the progrees you have 
made i» in vain., and you must etart fresh. 

With our habit of sayingyea or no and being able to 
make up our mind one way or another, gach a course of 
vacillation is extremely aggravating, and I muet my I 
atn heartily aick of it. Yet it ia the only my to obtain 
anything in tbie beoigbted country. Time evidently is 
not money in tbis placa, or anywhere else in South. 
America. I apent all one day at the coal mines of the 
ownfer -of Inca antiquities, hoping to get him good- 
humoured, and whil-e at the mine he promiaed all aorta 
of tbinga, but oow thst he has got of me what be wanted 
he is not hd amious to fu.101 his promisce; in fact if 
the Peru vians kept all their promisca they would be the 
most generous people in the world, 

Tbe bareness of tbe respectabis bouses is aome^bing aa- 
tonishing, no chairs, no tableB, nothing of what we decui 
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to be in dispensabit, and aj for the Luxuries, even tbe 
smallest which are found e very w here in. all the dee en t 
homgfl, tbere is no trace of them. As to tfceir marmers 
aud customs, they wiU not bear descriptio n, and as long 
as the present style continues there is but Jittle hope of 
being abi e to introduc e anything like reform. Imagine 
at a dinner party o&ting yoor pie with a knife (in a 
crack house of Pono), and at the same time, although 
there wete napkma, the tnajority o£ the people present, 
ali high functionarieSj wiped their mouths and hands on 
the edge of the tablecloth, inclnding the lady of the 
house! The women, I must Bay, ali stand on a very 
much lower leve! than the men. They hnow ab&olutely 
nothi ng and are dirty, slovenly, in fact seem to be a sort 
of head servant in their hiiibandB* houses. 

1 found wheu I got to Puno that I must give up my 
propone d visit to Cnaeo; it is too early in the season and 
the roads, to judgs from a few which 1 ha ve pa&eed 
over, are b&d even for Peru, whieh is saying a good dea). 
I am very eorry for this, as my trip on Lake Titicaca 
has excited my appetite very much regarding antiquitiea. 
In fact thia trip acerna to have opened my eyes in a great 
m&ny di rectione, and I have learned a great deal of spec ial- 
tiee which formerly in ter est ed me but Little. 

I commenced this letter at Puno, but I am no-w writ- 
ing from a place called Juli, about siaty miles south of 
Puno on the Lake Shore; here I met Garman and bis 
schooner quietly at anebor. He has dotis very well in 
way of coIiectionB, and if I ca.n only gefc all this eafely 
homo 1 ehall have plcnty to occupy me in writing up 
this trip. I am on board the Yavari, a small gfeamer of 
about eighty tons, which goes entirely round the Lake 
and arma and I have the steamer literally at my disposui, 
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qtop -hei qh her joumey whenever I "wiak t Q sonnd 
and make deep water observatione. I ab.all devote my- 
self speciaUy to this, and tope with what Garman has 
done to ha ve a good idea of the physica! geography of 
the Lake. 

The Capta in could not be more devoted; he vraa eda- 
c&ted in Eugia nd, speaka Engliah well, and is a striking 
contrast to Peru vians, active, p roiu.pt, intelligent, and 
devoted to hia bustaesa. He also g&ve tip to me his 
cahin and fcurued out the purwr; othecwUe I sbould 
bave had a pretty imcomfortable time, but as it ia I am 
very well off. The food ia pretty had, but I manage 
when coming in very hungry to mate an excellent me&L 
I bope to be ahle, i£ the weather alleva nue, to go to 
TiaguanacOj. where there aro aome magnificent mina, 
for what 1 have aeen at Tifdcaoa do es not impress me 
greatly thus far in favor of Inca architectare. I fear 
Squier and otben have drawn a very Iong bow, or had 
taien a littis too much of the native “Italia.” 

A part of my present trip goes orer the same ground 
as the laat one I made, but it could not he helped, and 

as I have now from Garman ali the sounding apparatu», 
I nha.ll not be sorry to go over the whole ground again. 
Juli, where I met Garman^ is a very prettily aituated 
place, in £act ali the little ternus on the Labe Shore 
could not be In taOre advantagCOue pOsitio es, a little 
ways above the Lake with a sloping green to the shore, 
and generally on each side quite high hilis Banking a 
lovrer hili in the rear. 

Near the southera end of the lake is the Cathedral 
of Copacabana, with its f amotis image of the Virgin. 
Thia abrine is the resort of pilgrima from at tuo st erery 
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parfc of South America. In order to obtaln a good riew 
©f the ira age, weigbed down with a king’s ransom of 
jeweUj Agag&iz p&id for a high masa, and he and the 
captain, both holding a buge ligbted candle ia each 
haud, were allowed to crawl up to the figura oa their 
knees! 

At the northem extremi ty of the peninsula of Copa- 
cabana, Lea the sacred island of Titicaca, the Mecca of 
the a-n cient InOaa- A narro w strait separa te a the island 
_ from the maialand, aerose -tthich the Ineas vere com- 
peUed to pass on their pilgr imago to the sacred simae. 
Here Ag&ssiz used his- dredging apparatus for the aovel 
purpo&e of trying to sciape up any antiquitiea whigh 
might ha ve been dropped overboard. Quanti tiea of mud, 
h© ve ver, soon clogged the dredge and rendered further 
exploration u&eless. 

TO VOLOOTT 01 BBS 

Uint 3,1875. 

T bare just retnraed from a three weeks trip to Lake 
Titicaca and have been quite sacceas fui, I charte red 
a &raall Bchoon-er of about thirty tona and eent my as¬ 
sistant, Gaxman, ronnd the Lake to stop at ali ports 
and dredge and sound wberever pmcticable. He waa 
gene about fi ve vreeha and aucceeded in getting together 
an excellent collection of the Birds of the department 
found along the Lake shoree. He made sotne thirty 
soundings at different poihte and dredged up quite a 
collection of Crustacea., Mollusca, etc., from the deep 
water of the Lake, making at tbesame time a collection 
of the TTiehes found in the Lake. Only three species 
were knowu thus far. I think from the Lake Mr. Gar- 
man added three more and thta number (six) represents 
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the total n umber of species, wbicb is remarkably small 
for such a large body of water. Ge also made an ex¬ 
cellent collecti cm of Reptiles, found a gigantie Frog, 
dredged from tbe sboresr Frogs aud Toads are most 
abundant in the region of the Lake* 

I myself made two tripa on. th-e Late in the small 
steamexe which are ruo by the Peru vi an Government 
between Peru and Boli via. During the trips 1 devoted 
myself mamly to Bounding and to colleeting what few 
antiquitiee I could pi-ek tip at tbe different pOrta. Tbe 
Lake is found extremely deep; the northeastern ehore 
end is in some places no leas than 151 fathoms deep* 
and in a section from Yilquechico to Puno tbe depth 
of the Lake passed gradnally from 135 fatboma to about 
111 fathoms witbin a ebort distant» of the entrance to 
Puno Bay j tbe late bottom seems made up of a series 
of long flat plaina nearly horizonta! and rnn p&railel 
nmning northwesterly, separated by tbe anticlinala which 
form the ruages of plains found in tbe lake. 

But a very rem&.rkabl$ f ea tu re of tbe Lake is tbe 
temperatore of tbe water; the eurfa-ce water baa an 
a vorago temperature of about 57 °> while the bottom haa 
an invariable temperature at this season of no leas than 
55° to 58°; even at 151 fathome tbe deep-aea thermome- 
ter atood at 55 a 1 wbicb for the greater part of tbe time 
was greater than tbe temperature of the air. Thia con- 
dition of tbings is rery readily explaiued from tbe power- 
ful acfcion of the nearly vertical sun at tbis season. The 
water of course absorbing the heat, retaining it, and 
becoming 1 an immense «aldron of warm water in spite 
of the large amount of cold water wbicb at this seaaon 
of tbe ycar (the rainy sea&on) pours down from tbe 
mors at tbe Northern end of the Labe. As in their 
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winter seaaon the suo retaics a great altitude, the lati¬ 
tudo being 16° &, it is probabis that even ia winter 
the temperature of the water remains quite high, I 
leffc with the Captain of one of the steamers my deep- 
sea tbermometer aud eounding Lue, so ibat he will be 
able to carry an the observatiiHiB at ali montha of the 
year. 

Nearly the wbole bofctom of tbe Late is covered by 

& tbick bed of Eae black siit like an impalpable powder, 
which of cmirse kills ali vegetation, and thia ia ad ditia n 
to the high temperature of the water are the causes, 
undoubtedly, of the small number of Fishes found in 
the Lake and the scarcity of animal life on ite bottom, 
tbere being but few spots whera the bottom was rocky 
or sandy or gravelly aud fitted to support animal life* 
Of course the re are extensive shoals varying from one 
to threo fathotna in depths where tbe Lake bottom ia 
covered with tali reeds and with weeds, but tbe latter 
never reach a greater depth than seventeeu fathoma, 
eight to ten fathoms being the uaual limit of the aquatio 
planta. + 

The temperature of the air is meat vari able at tbia 

height (12,560 feet); the &un is extmnely powerful, 
but a passing cloud is sufficient to chill the atmosphere, 
and in a few minatos the tbermometer drops from aay 
68° ia the suti to 50°, or eveu 45° in the sbade when 
raioing, ae it almost always is in the morning and even- 
ing. At this time, the temperature nemains mucb below 
50° (all my figures are Fahrenheifc). It will be very in- 
tere&ting in the winter months to bave a eeries of ob¬ 
servatione made, as during that time tbe eun sbinea 
yeiy brightly all day (the dry sdason) and from middle 
of April to December there are but few eloudy days- 
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The Lake ne ver freezes, although plenty of ice is formed 
along the shores, which invariablj disappearg befora the 
Sun gete high. It is then hot in the day, whila the sun 
ehineBj but quite cold at night as eoon as the sua has 
set, cold enough to freeze hard. 1 expect to lea ve for 
home by the steamer of March 14 for CaUao and to 
reach New York about the tenth o£ April. 

The foregoiag letter explains only m part why Agasaiz 
brought back from Lake Titicaca more alcohol thau 
apecimens. For the exploratio» of thia elevated sheet 
of water disclosed A conditive of thinga n i mi la r to the 
marine life of the Arctic regio □ 8 — a great abuudance 
of specimen^ vrith & comparati vely emalt n umber of 
apeciea. Aa in the casa of many other isolated sheeta of 
water, ite few speeiea were peculiar to the lake. The 
collecti Qus brought out the curioua fact that, wbereas 
the Mollusca were species of freah-water genera, the 
Crustacea, on the other hand, belonged, wifch the excep- 
tion of one species, to the Orchestud©, forma which 
hitherto had not been reported from «tcictly fresh 
water. But his work in an other held, to which he now 
first turned hia attet)tion, yielded & rich harvest of 
Peruvian mummiee, loca relics, and implementa of 
the modern Indiana, The se he g&ve to the Peahody 
Museum. 1 

Twenty years later, when visiting the zoblogical sta- 
tions of Europe, and looking up hia scieotific frienda, 
he was amiifled to find at the Ethoographtcal Museum, 
in B er lio, collections that had been offered him at Lake 
Titicaca at a fahuloua price, and had been purchaaed lately 
for a song, owing to the death of the ownera. He dis- 

1 The tenth -wicg of tbe i vertitj Museum* 
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eovered that the curator knew ali a.boat the antiquitiee 
he bad gathered in Soiith America, and afterward in 
Yocatan and the Hawajian Islands» and. had used this 
ag a means to foree the German government to send 
ont collectore, lest a private individtial should carty aD 
such objecta to Ctunbiidge. 
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TEE MBWPOfcT LiBOBATOBT 

Fkom peiBonal knowUdgc o£ the Atlantic coast be- 
tween Eastport and the Tortugas, Agassiz Lad reached 
the conci n sion that no place offered better facili tiea for 
the siimmep sfcudy of manae animale than the vicini ty 
of Newport. Thia led him, in the fall of 1874, to joiu 
Mr. Shaw in buying the Southwest extremity of the 
laland of Rhode laland a little peninsula of about thirty 
acres, known, from the remains of some old eerthworka, 
as “ Caatle Hili." The place marks the eaatern entrance 
io Narragansett Bay, and commande a beautiful view 
of the ocean and aound. Here during the winter of 
1874-75» the brothers-in-law each built a houae. Agaaaiz 
rndved into his in 1875, and it becarne his summer horne 
for the xest of hia Iife. As Mrs. Louia Agaeeia continued 
to paas her summera at Nabant, Mrs. Russell, Agassiz'6 
mother-in-law, preaided over hia Newport eatablielimeot 
tintil her de&th in 1888. Mr. Shaw nover lived in his 
houae, which Aga&siz bought aome yeara later» whcu it 
promptly burnt down. 

The moving to Newport in the spring and back to 
Camhridge in the fall was aceomplished, during his 
visita to Calumet, by his servante, who worahiped him, 
and never thought of leaving. Since he nover would 
discharge an old employee, an umisual cumbe r wexe 
pensioned at his death. To ©veiybody about him of the 
hnmbler sort he was exceptio nally considerate, often 
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shuttiag his eyes io petty impoeitiona that he would uot 
have tol-erafced from hia associa tea. 

Although “Castle Hili” was often filled with hia 
sons’ friends, he lived wry quietly there for many sum- 
aiers, mingling little with the Newport life. He,. how- 
ever, saw aomething of Professor Cooke and Professor 
Gibba, who were settled at Newport, and occasionally 
entertained some distingnislied man of Science from the 
Old W orld. But as a rnle he sllowed nothing to inter* 
fere with hia work, and limited hia recrcataon to a row 
in the bay with one of hia boys, or an aftemoon’8 ride 
on horseback. In lator years the auto mobiles sadly m- 
terfer-ed with hia riding, and this probably had some 
bearing on his great dislike of them. Not long alter the 
introduction of those conveyancea, the heau mande- of 
Newport arranged for a great race around the ocean 
drive, the only aceess to hia place. Notwithstanding the 
objectione of Agasfeiz and other abuttew, after &n un- 
civil war, the city of Newport conaented to close the 
road for the afternoon, to the delight of the promotera 
and the apparent discomfort of their opponente. At the 
last moment, however, Agassiz completely turned the 
tables by getting an in j uncti on and proventi ng the race* 
Thia led a waggish friend to insert a notice in the papcis 
denying the report that Mr. Agassiz contemplated mak- 
ing hia nent trip to Calumet in an aotomobile. 

His dislike of these machines he retaitied to the end 
of hia life; only a few years before his death he came 
into hia house in Cambridge, delighted with an oceur- 
renee he had just seen in Boston. It appeared that on 
a cor ner where people were aceustomed to wait for the 
electric cars, an automobile, with ite o-wner lelling in 
the back seat # had pushed through the crowd and 
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knocked down a woman. Her eacort jumped on to the 
front seat, and Agusaiz aaid it had given him the great- 
est delight to see what a thorough pummeling he gave 
the chauffeur. 

u But why/ 1 aaked his Iistener, li did n't the owner 
come to his ch&uJEeiir’s aasiatance?” 

"Oh!” eiciaimed Agassiz, "I waa holding him.” 

Nothing would induco him to get into ac automobile 
ip. the Eget? hut after Calumet acquired her sabsidiary 
companieB, the ground to be covered became bo great 
thftt he found it convenient to einploy one dtiring his 
inspectione, a fact that found ita way only gradually to 
his friends in the East. Oos day, shottly &fter his first 
use of them, the newlj appointed raanager vas drivicg 
him about. As he knew Agassiz a opinion of automobiles, 
the youngor man felt eitremelj nervous; but as they 
ve re preascd for time he W&d obligfcd to run fast j and 
somehow he man age d to run over a dog, “Now,” 
thought he, " that eettlea me/' But to his intense sur- 
prisa, Agasaiz looked back and remarked eharply, “ Why 
did n’t that d-dog keep out of the way I" 

In Newport one room of the Wuw wa* fitted as a 
laboratory. In 1877, Agassiz replaced thia by a very com¬ 
plete little research laboratory, overbanging the ereek on 
his place. The vine-covered building suggesta the chalets 
of his native laad. It Tvas about twenty-five by fo rty*hve 
feet, to which awingwae afterward added for Agasaiza 
private use. The main structurewas fitted for sotne dozen 
advanced studente. The north side and east end were 
etudded with Windows. At each of theae stood a table for 
a microacope, which rested on ac in dependent brick pier; 
thus allowing any one to walk about without jarring the 
instrumenta, Ou the south side were ahelvea crowded 
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with referenee booke, cupboards for glas&ware, and a 
large blackbo-ard; whHe the otber end was occupied bj 
a huge open fireplace* Down the cenfcre of the room 
ran a double row of tiled tablea. Ciear aalt water, 
pnmped from a windmill an the point, was piped to 
each ta-ble- T<? tbi*? a eysfam o£ slightly compresaed air 
was afterwaid added. For Ag&asiz soou fouod that the 
beat and most convenient way of keeping specimen* 
ali ve waa to keep the water aerated, by allowing a emall 
jet of air to bnbble np througt the glass jare confcaimng 
them, By this method it waa only necessary to renew 
the wafcer occaaionally. 

A few studenta were made wdcome here for over 
twenty years. These vere supposed to be capable o£ 
laying out and pnrsuing their own couree of study. 
They were plaeed m nominal charge of one of the older 
men, and Agassiz’s in st ruet ion was limited to an occa- 
s-ional remark, Or bit of ad vice. Many hiologists, sin ce 
famoas, ha ve ridden in the omnibus which used to ply 
aach moraing from Newport to the laboratory with a 
patrty of eager yonng naturalists. In the ereek near by 
]&y a lauiich, much in request for collecti ng specimen*. 
The studenta often wondered why the boat always 
diaappeared from. her tnooringB during the latter parfc 
of Jane,— an absenee whicb tha following incident 
ezplains. 

Witile passing through San Franemqg, to joiu one of 
his Pacific explorations, Aga&siz was given a dinner by 
the Harvard Club. "When called on to say a few words, 
ha dwelt on the undua importance given to athletice at 
Harvard, and the respon sibility of her graduafces for Bugh 
a misfortune. As he finislied, a crack oar of a famoua 
crew, some twenty yeara after Agassiz’s day, rose from 
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the other end of the table and askad to add a postscript 
Steam kunches, he said, vere uncommon in the late 
seveaties, and Mr. Agasaiz waa One of the few graduates 
who had one, which he used in connecti a a with his 
scientific work. Thia kunch waa legularly plaeed at the 
diapoeal of the crew when it went to New London for a 
fiaal proparation for the Yale rate. Itft ab&ence from 
Newport must baro sadlj interfered with the work the re, 
eapecially as, when the boat went ou.t to follow the aheU, 
the figure in the bow of the kunch, coaching the crew, 
often hore a strange resemblance to the gueat of the 
evening. 

The laboratoiy waa c Eo sed to studente in 1893, for 
Agassia then found himself forced to devote moet of his 
time during the summer to the preparation of the re¬ 
porta of hia various expeditione, to the publioataon of the 
reporta of the specialiste who were working" on his col¬ 
lectioris, and his correspondence with them. But press 
of work was not the only reason that kept the labora- 
tpry cloeed; the Iukew&rm intereat that the University 
authorities showed toward a proposed project of enlarg- 
ing it, undoubtedly inflncnced him. In writing of the 
incident some ye&rs later, he says: — 

ic On unfolding my pians they were received with such 
cold wflter that I then and there abandoned the wftole 
acheme. 

a I closed the Laboratorj at Newport, which I planned 
to be a substitute for the Anderaou School of Natural 
Kistory, with leas regret, as sin ce the opening of that 
Laboratory the Fish Commisaion had e&tablished iteelf 
at Wood’a Hole, where the Mariae Biological Aasoeia- 
tion had also builta Laboratory, and m&ny o£ the Urger 
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Univeraitiea had also erected their own Laboratories at 
the seaehore. There vere thus more than sufficient facili' 
ties to replace the loaa at Newport, 

“ Thia is one of the examples of the indifferent sup- 
port I received frotn the highest officiale of Harvard Col¬ 
lega. I know of no Univeraity which wonld not ha ve 
met half-way the offers I made.” 

Before settling at Newport, Agassiz had again taken 
up his studies in the embryology of Echinoderms. Some 
experimenta in artifici al fertili zatioo tesulted in his snc- 
ceeding in Crossing two of the more common species of 
starfrah found oti the norfchern coast of Massachusetts. 
This led him to believe that the well-knovra. difficulty in 
d» stin gu ishing the species of Aster acati thicm might be a 
question of bybridiam. 

At first mueh of hia work at Newport was devofced to 
the sfcudy of the embryology and early de vel opinent of 
some of the fishea of the New England coast. His in¬ 
vestigationis of young flounders ha ve a epecial general 
ititerest. In ita first stagea the young of the fiouuder is 
Bymnnetrieal and s-wims about in the manner of other 
fish, but at an early age it lies down on ite side, and the 
lower eye travels over to the npper Bide, through the 
head in some species, and iu othera by a sort of sliding 
around the head. There are right-sided and left-sided 
species, and it is curio us to note that nature does not 
furnish the individua! with an unfailing instinefc a a to 
which side it is Ettiug to lie down ou. In one caso, out 
of fifteen indi viduata, no leas than eight lay down on 
the wrong side, and perished of what appearedto he a 
sort of brain tronble. He also noticed the extraordinary 
power of protecti ve mimicry ia theee animal s, Provided 
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with blacb, yellow, and red pigment cella, which they 
expand at will, they are able, m about ten minutee, to 
assume the appearance of the bottom on which tliey 
fi ad themselves. From hia experimenta, Aga&siz wss in- 
clined to believe that theae M have the power to dis- 
tinguish certa in colora frotn others. Thia questi on of the 
development of a senso of color so early in the. Verte¬ 
brate series leads him to consider the development of 
this senae in man : — 

“It certainly Bfeems, ,, -he WritCs, ** from & pbjei ological 
point of view, very hazardous to infer, aa has beea fre¬ 
quenti) 1 ' done on philological grounds, the gradual devel¬ 
opment of the sense of color in early taces of mankind, 
from the color descriptio na of Homer and early Greek 
writerflr Certably, the facility for painting and coloring 
noticeablo in the pottery of the uncivilized races of the 
World aeems onfavorable to this theory.” 

WjriHe Thomson, writing- from the Straits of Magei- 
lan, had asked Agassiz to come over to Edinburgh in 
August, 1376, and help him sort the collections of the 
Challenger, and distribute th em to the different apecial- 
ista selected to vork fchem up. Agasstz WAi of t 0 utsO 
eager to accept the oppurtunity of atudying such an 
unrivalled collectdon. Thia visit was delayed, owing to 
the illaesa of his sister, but late in the yaar, and dur- 
big the firat weeks of 1877, he epent two mentha with 
Thomson at Edinburgh* Of this visit Sir John Mumj 
says: — 

u Hft w-ould not at that time attend any social fune- 
fotas, Every day from early moraing till as l°ng as cUy- 
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light lasted, hc assistod me in OpOning boxos and bottles 
and in separating out the varkrna groups of marine organ- 
isma, eepeeially selecting the JEchini which. he was to take 
to America, having consented to describe this group of 
organisme for tho Report oa the Scientific Resulto o£ 
the Expedition. While this work was going on we had 
abundant opporfcunity for diacuesing the work and re¬ 
sulta of the expeditura and every aapect of the new 
Science of tho sea. I was relati vely young, and often 
reeounted to him the comic and other incidente of the 
voyage, and h$ would «mile And wm amuse d. Hia atti- 
tude was, howeyer, in striking contraat to the boister- 
oua m er riment of Haeckel when engaged with me in the 
same placo and in similor occupatio na.” 

Agassiz’s inflnence was no small factor in detemining 
Thomson to distribute the work on the Challenger col¬ 
lectio na among the best specialista, irrespective of their 
nationality. This not unnattirally created a storm at the 
Britiah Museum. Agaaaiz'a own work on the Challenger 
Echini was much delayed owiog’ to hia expedi tious on 
the Blake, which will be spoken of later. 

TO StB JOHN MUBRAY 1 

Nkwtoqt, Jnly 1, 1879. 

I waa extremely sorxy to hear of Sir Wyville’s illnesa 
from your letter of June l6tk just received. 1 had not 
heard anytbing about it. I trust most sineerely he will 
recover completely with the rest in proapect. He had 

1 Ho wfu ane of tbe naturallsti on the Cbilletipei 1 * md after the deith 
of Thomson complete)! the publicatum of tbe leporta of tho erpedition. 
Ia Marci, 1911 , et the request of the Corporation of Harrard, be delLy- 
ered « memorisl eddteec U Agauii in Sinden Theitre et Cimbrjdg*. 
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uxiitfcea me s-orna time ago sajing ha ueeded test and 
pTopoBmg io coma ovet here and take it. If he stili feele 
iaclined to do so t I atn at hia disposaL here until Sep¬ 
tember 1, and he can he as quiet at Newport where I 
aiUj as if he were fifty miles from any one, and I wiU 
keep everythiog and everybody away from him. Sep¬ 
tember 1, I espect to go to Europe to put my eldest boy 
iu a German family in Eerlin, to remain there some 
time. I shall eimply take a flyer over and retura at 
onco,and if I dou't see SLi Wyville over here Bhallhope 
to see him, if only for a moment, hefore I sail hack for 
United States. 

I sent io j&u a wesk ago a lot of proof s of platea of 
my T?ork on Echini, I Lavo nerer heard that my first 
invoica of piatas, 3 boiea (28 platea, 750 copies) reached 
you safely. 

I atn gt-eatly ia hopes of finishiug my piatos of Echini 
this year, and to get tbe test ao far advauced as to leave 
me but little to do vrhen I retura from my winter’s ab- 
senee. I hop-e you will get off to lodian Ocean. You 
ought to get some good things there. I feel somewhat 
overwhelmed vith wotk and material frqm the West 
Indice and look fonrard with pleas ure to completing 
tbe Challenger Echini, My prelimioary report is in 
handa of biuder, and I ought to aend some copies to 
Edinburgh next weeh. 


Shortly after his retura from Europe, he was abi e to 
aeud the macuscript of his Challenger Echini to Thom¬ 
son ; tbis eeeme to have fceen a great relief to him; ia- 
deed, he appears to bave regarded eea-urehius at this 
time, much as Darwin did barnacles, for he writea: “ I 
felt wken I got through that I ne ver wanted to see 
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another ses-urchin, and hoped they would gradually be- 
come extiuch. Let me know o£ the safe arrival of the 
manuseript, far if anything happens to that 1 ahall lose 
the littis hair I ha ve left.*' 

TO SIB JOHN MTTKKAY 

Cambkjdgv, Mabb,*, Not. 14* 1880. 

I am very glad to hear that ali the ChaUeager plunder 
came safely to hand and thatl am nolonger responsible 

for it* 1 aee my friend-continues to h animer at the 

Schini And to twist things to scit himself. 1 ha ve had 
the only aay I mean to indulge in, but it is very evideut 
he vili continue to iie, to put it in a mi Id form r till 
doomsday. 1 notice also he has launched out in naah 

formatione, and evidently thinks 1 am a d-f- 

for not ihaving made use of the Echini to write a paper 
on that. There vili be many points I have not touehed 
whioh he vili gloat over, Let htm growl if he Eke» it- 

You will see by last Museum Eeport that we are 
making conside rabie progress, and if copper holds out I 
willj in the course of a few years, have a model Museum 
to show you when you come* DavkioB hae been lectur- 
ing here for nomo time and has been, I should judge 
from what 1 he&r, quite sueces&ftil and veli received. 
Remember me to Thomson. 

TO 81» WYVTLLB THOMSON 

C AHSanME, Mass., Jan. &5,1881. 

I have your note of Januaty 10. I write to teli you 
that the proof you speak of (the Introduction whieh you 
wiah td.0 to read Over agam) has not yot amved. 1 have 
the other proof to pp. 200, which 1 am now raading. I 
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shall of course r&ad the Introduction over very gladly 
agam, as I had already discovered a few changee which 
had escaped me. 1 &m ever ao muct obliged to pu for 
ali your trouble in thb roatter of proof. The Introduc* 
tion I Buppo&e I ought to have spun oat at greater 
length, but it contains the essence of all I wanted to say, 

which makea it pretty htird reading 1 for a.ny one who has 

not a very eitended knowledge of Echini* I hope before 
this [reachesyou] the proofs will tum up, with your cor- 
rectio os and changee, and that there will not be any 
delay on tlrnt acore. I ahall be compelled to go off during 
M-arch for a littlc while* The Doctor vriil not lct me et&y, 
I am here against hb express ordere, but I carrtget off, 
as my aister ia ill and mofcbecr b with her, ao I have no 
one to Ieave with my boys^ and muat grin and bear it. 

Althongh deep in the diatribution of his Blahe col- 
leCtiOns, and is the wOrk OH the Chall^nger Echini, 
Agassis waa, aa u&ual, active in increaaing from all 
sources the collectioris of the Museum. 

TO WTEiI<TAM 8ILLERN 

Cmcbkidoe, April 1879. 

There b no eet of chaps eo unblusfaing as naturali st*; 
th-ey are always wanting aomething that the otherparty 
dou t care a etraw about. Hevertheless I am going to 
aik you to pnt youraelf out for me and get me one of 
the large Cuttle Fish which used to be ao oommon in 
San Franeiaco market wben I waa there* The room in 
the Museum devotod to that beast and ite nenreet alliea 
is nearly ready, and I am greatly in want of a large 
Outtle Fish to scare small boys and frighten women. I 
don’t want him too big, say not more fchan five feet 
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when fully expandod. The Chinamen uaed to get them 
very often, o£ &U siaes, in their nete and then cut them 
up and seII them to unanspecting Frenchmen who mis- 
took the species for frogs' legs. Now if Ralston has left 
any Chinamen in San Franciaco, can you speak to a 
promis in g specimen of Mongolian and ask him to cling 
to a good specimen, if the species does not freese to 
him. Then by a judicioua c utting open of hia lower side* 
so as to let alcohol into his insides, put him into a keg 
of alcohol and ehip him, via Fanantia, to your hiunble 
servant, who will reeeive him with open arma, 

Should you be in want of anj beaat from this side, 
call on me. I hope one of these days to get over to San. 
Franciseo and renew my plaasanfc associationi of old 
daye, 

Id Auguat, 1880, Agassiz delivered an address before 
the American Association for the Advancemeufc of Sci¬ 
ence, uaing his knowledge of the Echini to sbow the 
extreme difficulty, if not impos Bibi li ty, of ever obtaining 
a completo rocord of the de vel opinent of even a single 
giQup. In acktiowledging the receipt of a reprint, 
Dsnrin wxites: — 


“ I read your address with mnch intereat. However 
trua your remarka on the ^euealogiea of the severa! 
groupB may be, I hope and believe tbat you have over- 
estimated the difficulties to be eocountered m the fature. 
A few days after readiag your addreas I interpreted to 
myself your remarka on one point (I hope in some 
degreo correctly) in the following fashion: — 

44 ( Any character of an anclent gencmtion or inter 
mediato form maj, and often does reappear in its de- 
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scandant» after countkfla generatione, and thia explains 
the extraordinary complieated affirnties of existing 
gfonpa,’ 

“This idea seems to me to throw a flood of light on 
the lines, some times used to represent uflinitiee, which 
radiate in ali directione often to very distant sub-gxoupB 
— a difSculty which Ima haunted me for half a cenfciuy* 
A Btrong case could be made ont in favor of believing 
in such revcndon or ataviam after immense intervala of 
time. 1 wiab the idea had been put icto mj head in old 
daya, for I shall nerer agam write on difficult subjecte*” 

Ag&saiz T s attitude about thia time toward evolution is 
perbaps beat abown in the following extracta from a 
letter to his uncle Alex Braun: — 

4 

**1 mnst franHy aclmowledge that my leaning is to¬ 
ward» evolution with general sense, but as to swallow- 
ing ali that tbe Darwinista and extreme Haeckeliets wieh 

n» to tabe down, I have not tbe least idea of doing 
that. I doc/t bnow that my position is of any particular 
value, but I am claimed equally by tbe extreme evolution- 
ist and the most ardent Cuvi-erian, ao that I mnst have 
expreBsed myself mucb like the Delphian orne Ice to suit 
ali partiee so well.” 

And again in speaking of Karl von Baex: — 

The account he givea and the estimate he mabes of 
his owtl worl is capital, and I hope tbe whole artide 
will have a wide circulation. It will do mucb to kill tbe 
pxesent mania for extremos, and will I hope lead the 
youngoi men who are indulging in such high flighta to 
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put their noaea down to the grindstone again and do a 
little hard work before they fini&k unraveUing the my&- 
teiy o£ cre&tioB, It ia haid work 1 kaow to fight against 
the crowdj and the mania which aeems to have eeized 
ali the y«jungor worke re makea me olten doubt the wi&- 
dom q£ aaying anything, it »11 £aIU QO flat | atill I ktlOW 
oui time will come, and iliose who have kept cool, and 
continued to work quietly during thk time of transi- 
tEoc, will find themBelveB some day jast &o tnuch ahead 
of theirmetaphysical opponente, and for tbat time I am 
quietly waiting,” 
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CHAPTER VEI 

1877-1830 

THKEE CTtVttE* OF THE ELAKfi 

AoABSIZ^ intereat in OCeano griphiC expio ration, whicb 
ia ita broadest aspecta was to form the chief intereat ol 
his later life, dates froni a short voyage, aoon after his 
arrival in the United States, made with his father in a 
lifctle coaat aurvey resseL Thia came near heing his iaat 
as well aa his first probing of the oceau, for after fall- 
ing dowa a hatchway he was laid out apparently dead 
on the sofa in the saloon. 

Two Italiana, Marsili and Donati, appear to have 
been the first men te employ a dredge £or collecting 
seientific speci mens. About 1750, they used a common 
oyster dredge in shallow water. In 1779,0. F. Mulier, 
the Danish eaturalist, invented a special dredge for 
seientific work with which he studied the bottom of the 
sea to a depth of thirtj fathomH. Among the pioneera 
in oceanogTaphy may ba mentioned Forbes, Torell, the 
elder and yoimger Sare., Alphon se Milo e Edwards, and 
in America, Ponrtates. 

As a resuit of deep-eea work in the Augean in 1841, 
the brilliant naturalist, Edward Forbes, had propounded 
the theory fchat animal life at the bottom of the sea was 
limited to a depth of three hundred fathoma. Thia was 
the generally accepted helief up to the late sistiee, 
though a few natur&lists, mindful of certain half-for* 
gotten facta, attempted in vain to question the authority 
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of the Englifih savant. Ab early as 1818, for example, 
Sir John Robs, 'who was the first perstin to make satia- 
factory soundings at considerabis depths, had in 
Bay brought up samplea of the faottom coutaining 
worm.8 from a depth of ten huudred and fifty fathoma, 
and bad found atarfish entangled in bis line from a 
depth of eight hnndred fathoms. In 1860, tb e Bulldog 
had found atarfUh on ita Boimding-lines at a depth of 
twebe hnndred and eixty fathoms; and in 1860 and 
1861, in repaiiing old telegraph cabi ea, living animals 
were found growing on them at a depth of twelve 
huudred and &ixty fathoms and two thouaand fathoins, 
respectively. 

Furthermore, while naturalists vere diseueaing the 
absence of animal life on the floor of the ocean below 
three hnndred fathonas, deep-sea aharts were continu- 
ally taken at a depth of fiye hundred fathoma bj Portu- 
guese fiaberme», and the fact that, on both sides of the 
Atlanticj fish, wbich could only subsist on animal life, 
were caught in deep water, seemed io produce no im- 
pression on nso&t Bcisntific men, while the extensive col¬ 
lectio ns of Torell, from depths of over one thousand 
fathoms, appear to have beeu completely lost sight of. 

In 1867—69 the expeditioris of the Corwin and tbe 
Bibb under Pourtal&s who had followed to America in 
the wafce of the elder Ag&ssiz, diaclosed off the Florida 
eoast an atmndance of life on tbe bed of the ocean 
down io nearly eight hnndred fathomB, thus tdearly 
showiug that the range of animal life was at ali evenis 
mach deep er than the supporters of Forbes had sup¬ 
po sed. 

The work of Ponrtalfes was followed by a series of 
En gliali expeditioDs in the Lightning, Porcupiue, Val- 
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orous, and Shearwater, in joint charge of Thomson, 
Carpe n te and Jeffreys, and culminated in the famous 
Yoyage of the Challenger aro and the world, with which 
the narae of Sir Wy ville Thomson will always be as&o- 
ciated. 

At thie point, when the study of oceanography was 
stili in ite infancy, Agassiz took np his active field work 
io the science. It is natrural tbat he should have been 
eager to nndertake such exploratione. For wa ha ve 
eeen ? in the preceding chapters, with what interest he 
followed the exploratione of Pourtal^s and Thomson, 
asfiisting in the diatribiition of their collectione, and 
wprking up the Echini himself- 

His native abilitiea and his traming combined to maka 
bim an ideal lea der of ocean&graphie expeditioas. 
Rsrely do we find the savant and the man of a&tioti eom- 
bined. Beeides his wide knowledge of marine zoology, 
he possessed a na toral aptitude, educated in the devel- 
opment of a great mining industry, for managing enter* 
pTisea and menj while his training as an engdneer was 
invaluable in equipping, handling, and improving the 
apparatus ueed on a vessel gngagcd in the study of the 
d-eep sea. 

Agaasiz ahared with several other noted men, who 
made a business of going down to the Bea in shipa, the 
misfortune of being easily seasick. Any one afflicted 
with the malady ean easily imagine what fortitude and 
enthusi&sm it nmst ha ve require d to crawl on deckfrom 
a hunk of despondency and pain and lose one’B &elf in 
the eager examination of the treaeurea which the dredge 
had just bxcmght to the surface. 

A mi dat &11 the detail that inevitably envelops a sci cu¬ 
ti fic voyage, he novet lost sight of the hroader aspecta 
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of his work. The goalfor which he was constantly headed 
is revealed in his owd words: — 

w The field of worfe opened to naturaliats by thalasso- 
graphic x flurveye is of the groatert importance. The 
materi ais collected thro-w a flood of ligkt on. our know- 
ledge of the coaditiona of animal life in deep water, and 
promiso the moet important general conclusione on ter- 
restrial physice and on geology. Fascinatiag as baa al- 
waya been the atudy of marine life, this intereat has 
groatly i ner ea sed sines wg have found the means of 
reae hic g the abys&al fauna. Light haS suddenly been 
shed on many vexed problema eoncerning the geograph¬ 
ica! distribution of animaU and planta and their suc¬ 
cessi on in time frora former geological periods to the 
present day. New ootions of geological horizon a and 
periods loom iip before w, and the problema concern- 
ing the formation of continenta and oceanic basias now 
pre&ent themselvea frotn a very different standpoint. 

Our ideas reg&rding the formation of many marine de¬ 
posita have been greatly modified, and we are now 
able to look back into the paat history of the world 
with more canfidence than heretofore.” 

P 

As an eram ple of the broad resulta of sueh work, it 
m&y be mentione d : for rosfcanoe, that oceauographers 
have di&cov-ered that the ocean deptlis are covered with 
certain deposita; such as the abyssal red clays, formed 
from the deeomposition of matter thrown out by vol-* 

1 coiaed *n4 tbe w?rd " thbl MBogTapli j ” to de- 

aoU tfc« itudy of the omoh, Hat it novor came- into genent sh, purtlj, 
perbepi, bvcaue of a micUbcn impnoaaoo tbrt AHwr» refarrai onlj to 
tbe Mediterraneai}, and parti j beeeiue, for odob, (eieatifict cmd itvn to 
baro preferred tba ■ impier wurd ocemographj.^ 
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CacQeSj whieh has fallen on the anrface o£ the oceans 
and sunk; and the pteropod and the Globigerma ogzea, 
composed of the accnmuktion of the shells of amall 
animals living near the surface which have died and 
fallen to the bottom. Geologista ha ve been unable to 
point to any rocks anywhere on the eartb’s suHE&ce that 
could haye been formed from such deposite. Heace we 
eeem led to the inevitable conclurion that the betis of 
the oceans ha ve been such for a considerabit) period of 
geological time» So that geologiats who ha ve kept in 
touch with the advances of oceanography are Lnclined 
to he conservative in their estimate» of the amouot of 
diaturbanee in the earth’s eruet under the eea in recent 
geological times. 

In 1877, Agassiz eagerly accepted an in vi tat Ion frota 
Cari ile F. Pat&eraon, superintendent of the United 
States Coast Suivey, to tabe charge of a series of dredg- 
ing cruises in the at eam er Blake. She was a small 
&chooner-rigged veeeel of 350 tona, 140 feet on the 
water-lme, with a beam of 26£ feet and a draught of 11 
feet; cotnmanded by Lieutanqnt-^Qminander (now He- 
tired Rear-Admixal) 0. D. Sigabee, afterward eaptain 
of the ill-fated Maine. 

In equipping ths Blake, Agassiz fcmnd his experience 
as a tnining engineer of the greateat assiatacce in mak- 
ing many improvementa in the apparatus uaed by his 
predecessors. In this he waa ably aesisted by the ingen- 
uity and mechanical akill of Captam Sigsbee. The most 
important improvement Agaasiz introduced was the aub- 
atifcution of wire rope for dredging in place of the hemp 
rope used in ali previous deep-sea expeditione. He aleo 
changed the arra rige me ot of the drums and other appa¬ 
ratus used in hoisting. 
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The chief appliancea. used by ihe oce-anographer ia 
coLleetmg specimeus are the dredge, the trawl, the tan- 
gles, and the k»w net, Up fco that time the dredge used 
by the Danish naturaliat 0. P. Mulier^ in the eighteenth 
century, a madification of the old oyster dredge 3 had 
undergone hut slight modificationa. The naturalist s 



DftElXIE 


dredge consists of a framework of what would he the 
edges of a broad sluillow bo*. To one end of the frame, 
wh-idi is eonsiderably heavier, a bag of netting is at- 
tached and a heavy canvas is etretched over the frame, 
leaving the towing end of the dredge operi, to whieh 
the xnoiith of the bag ia attached. Dredgea as them made 
bad bevoled edg-ea at the open enda of the frame. Such 
dredgea, vrhen drawn orer mutldy bottoms, brought up a 
great amouat of mud. To obviate this defect, Aga.s-siz 
buimd stcmt tope about the forward framework so tbat 
the lips should not cut into the mud, and sulise- 
tjuently his dredges were made with flat framea, whieh 
completely obviated the defecta in the old-fasliioned 
modeU. 

The trawl is by far the most useful instrument in 
deeper water, where the bottom generally cousists of 
oose or firie mvrdt Before Agassiz^ day, the form used 
:u deep wafcer was the ordmary beam trawl of fisher* 
mea, This Consists of a beatu on rnnneFS, tu whieh tS 
faatened a long V-shaped net. In sliallow water this 
trawl cati be eo veighted as to fall on tbe ruuners, but 
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ia deeper water it was impossible to prevent i te falli ng 
oii tlie wrong side, C&tisiftg much delay and vexatum. 
Agassiz deyiaed & modificatiou of tliia trawl that wurked 
equally well on whichever side it * 

feli. In order to brmg up leas mud 
the length of the net was reduced ,f\ 

to fifteen feet and the meshee of / \ 

the onter net made coarae, wbile J \ 

only a small part of the bag was / \ 

fine enough to allow the mud to J u A 

accumulate, j 

In writing of the equipment of 1= __ LJy| 

the Blake, Agassiz saje in 1907: 

“ W-e built what ia known as the 

Blake trawl j ali sub&equent Frfttich, y jcj? 

Gf-rrann, Italum, and DanisKi expe- l jjM 

ditions have adopted it, as well aa 

the wire dredging rope and the f 

arrangement of the drama, first in 

use hy the Blake.” 

Tangles eonsist of a number of 
rope taiU fftsten&d to an iron bar, / 

attaehed to the end of the 


'which ia 

dredge frame, Thia, under certam Ume* Thawl 
conditione ia a nioat effective ap¬ 
paratus for collecting, and ofteu hrings up a great 
quantity of specimenB tangled in its swaks, The tow net 
is Eometkuig like a huge butterfly net, which may be 
towed at any given depth to colleet speci mens suspendet! 
in the water. 

Not the least important picee of apparatus is the 
sounding niachme» Tt wonld sectu at first glancc to be 
a very simple procesa to fiud out the depth of the ocean. 
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Sounding m a £$w fathoma with a comraon lead line is 
an easy mattarj and even down fco one hundred fathoma 
fairlj- accurate reeults may be obtained with & haud lead 
line. Below this, the matter is quite a different que at ion, 
and when it cornea to souuding in depths of severa! 
miles the problem is eiceedingly difficili t. 1 Evon at com¬ 
para tively moderata depths the weight of the rope is so 
great in relation to the sinker that it becomes impossible 
to determine when the bottom is xeached. Professor 
John M. Brocke, when a passed-midshipinari, devised 
the first conaiderable impiro vernent on these antiqnated 
methoda. He oontrived an apparatus consisting of a 
cannon ball on a vgt y light line, ao constmcted that 
on striking the bottom the weight was disconneeted and 
the line drawn up with only the colleeting oup, cont&in- 
ing a sample of the bottom. Lord Kelvin, in 1872, in* 
vented a eounding machine in which he nsed a piano* 
wire line. An im provenient on Lord Kelvia’s sounding 
machine, devised by Captain Sigsbee, had already been 
in use on the Blake for three yeara. 

Agas&iz joined the Blake at Havana on December 17, 
1877, where ha found his assistant, Mr. Garmau, who 
had come down on the boat from New York. A glance 
at Chart 1,* in the pocket in the front cover, will sbow 
the lines run on this cruise. It embraced the regio n to 
the norfch and west of the weetern end of Cuba, the Yu- 
catan Bank, and the districta about Key West and the 

1 Tto foepeit kqewo ipot in the wu, ae*r the Islind ii 

51269 fatfiuma —iixty-iii feotleu thaa ii* milei- If Monnt EtbmbI were 
malt in thii ipat iU Himmit would bt orer two thouaiind feet under 
watar. 

* The traakd of the TujigBi of the Bltkt tn teken frbxn 4 ohArt ia 
Tkree (Suipf* ^ Blabs, ani illfilufo >««1« IWM pf ipunding-a umi? 
when Aguitz wu not on board. 


Digitized 


by Goc.gle 


Qriginal from 

UNIVERSIT7 OF MICH1GAN 



TEI REE CRUISES OF THE ELAEE 


173 


Tortugaa. The expedition terminated in a trip from 
Tortugaa to the moufch of the Miaadaaippi, Agassiz aad 
Mr. Garman leaving the ahip at New Grleans about the 
mlddle of M&rch, 1378. 

Ia writing from ahipboard to Lord Kelvin concenung 
the working of the new apparatus, Agassiz say$ : — 

" I know yon will be iaterated to hea.r of the resuite 
of the working of the wir-e for sounding and of the Steel 
Tope for dredging. , . . Captain Sigsbee’s snachine, a 
modification of yours, worked to a charm; and the time 
occupied in taking a deep aounding ia eo small that I 
hope to aee the day whem ali largo passenger steamers 
will have a wire aounding macbine, and we ahall Lear 
nothing more of rUDumg aahore because no obaervationa 
could be h&d a few days hefore reaching the coast. But 
of eourse our deep-aea hydrography muat ali be done 
over with wire, for with the rope soundings no accuraey 
can be obtained; of this we have had severa! examplea 
during the present cruise while Crossing old lines of 
soundings rnn in the antiquated method. I could not 
help contrastiag our aoundings — losing a fifty-pound 
shgt bj the detacber and bringing up gamples of the bot- 
tom in so sbort a time as ao me time a twenfcy secon.de for 
a hundred fatboma L with thosoof Challenger expeti d in g 
three to fotu hundred pounda at each cast, and oceupy- 
ing at leaet six to eight times the length of time in 
bringing iip their cup and thermometers. We could al- 
waya detect iustantly the moment the shot struck the 
ground, which ia more, as you W1 know, than can be 
done by the rope and weighte in deep watex. * . . 

** The ateel rope we ueed in dredging haa also pro^ed, 
a great sacceas j in fact I do not see how with a small 
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vessel like the Blake (350 tona), I could have under- 
taken deep-sea work continuously, and been able to 
stow away the length of 2§ and 3 inch rope needed for 
my work. In place of having decks entirely choled with 
rope, we bad onlj two reeb of ateel tope 1| ,inchea in 
circumforanee, sach of 3000 fathoms, the whole epace 
occupied being lose than 5X5x4 feet for cast reelj 
the reels themselves wera nsed hy means of friction 
brake to lower the dredge and trawls with, and we 
hoiated up by an intermedia te donkey engine, Now in 
dredging, we gained inunensely agaio in time, the speed 
of lowering' the dredge and trawls and bringing thera 
up agaia being fully aa great as that attained in hoist- 
jng from stopee in mines. In fact it was my experience 
with mining and use of fi-teel rop-ea which fir&t suggested 
to me the idea of uaing it for dredging. We have thus 
far made no leas than over 50 casta of dredge and trawl 
from 300 fathoms to 1920 fathoms, and have expe- 
rieneed no trouble of any kind and thus far have lost 
only 200 fathoms 1 of Steel rope! although we- bave lost 
plenty of diedges and trawls. Tbe strength of thia Steel 
rope was 8600 pounds breaking atram. The greater 
weight gave na the great adv&ntage of not being obliged 
to eend weighte down to act as fulcrums 2 —a great sav- 
ing of time. Nqw in ChaUenger in deep water the best 
part of a day -waa losuslly occupied in making one haul 
in Over 1500 fathoms. 

1 Thil te dona ii tbe fini eut, ind wu the only mpa loet on. thii 
tnw, The ajn rrnnt of rope lost on. tha otker oniiu w» trldinp and at 
the end of thrae years mnt of th* rope wu stili perfecti/ Bervioeiblo. 
On tbe ordie of the CbaJlenger orer mulae of hemp rope wu 

Iwt or wom «Ut 

* With hemp tope, in <mfor to tini the dredgn, not only did it hera to 
be Wf^bted, bnt it wu alea neceuvy to ittnds hearj weight» on the rope 
tome diriance ahead -of tbe dralge. 
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“ With Steel rope, one haal in 804 fathoms, fche dredge 
being down at bottom 25 minute», occupied exactly 1 
hour 23 minutae from time it left tbe ahip’s side tiU it 
was on deck again. Thia apeed doe» not appear to have 
injored contenta oE dredge in any way, specimen» Corn¬ 
ing up in excellent conditio n. 0£ course what we ha ve 
gained by this method ol diedgrag will be apparent at 
once. 

w I thought that theae resulta would be iu teres ting to 
you and I think we shall see tbe day when Steel rope 
will be exci usively used in ali this sort of work, Expe- 
risnced little trouble from kinkiiig by keeping line well 
stretched and not allowing any slack to fall on ground.” 

The cruiae waa marxed by a most annojing accident, 
o£ whicb he writes to Sir Yfy ville Thomson; — 

* 4 You inay have seeu from the papers that we nui 
aground at Bahia Honda (Cuba), in charge of a Spaniah 
pilot, and my private opinion is that it w&s a put up job, 
for ever siuce we have had anything to de with the 
□oble Dagos, as we call thein, it has been one series of 
obetacles and red tape, bufc you know the cube and my 
writing on the subject only drives me mad. I had, bow- 
evor, the satisfacdon at Havana, on leaving, te exprese 
my mind freely to the Spanish Admiral io coiumand, 
and to thanlc him in my best Spanish for his duplicity 
towards us ever siace we Ianded on his infernal ialand. 
I have of course known people to lie, bnt to go out of 
yaur way, as these people have done, in order to keep 
us aground, was more than I could atand. It was only 
after seeing that we got no help from Havana, in apite of 
telegraphic promisea, thatlwent overland to Havana — 
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and wh&t a ride I I had to go up to waiat in mud, and 
almost forcibly a&cured what we wflnted from the Navy 
Yard and Aiaenal, hired a tug, and in two <ky$ we got 
our veasel off \ not badly damaged, but stili we have lost 
three weeks. ” 

During this cruise he found that the fanna of the 
Yueatan Bank w&s identical with that of the Florida 
Bank,, which vas already well known from the shallow 
water oa the Florida eide- Ataog the Cuban eoa st, the 
dredge brought up quantitieB of silicioua sponges, and 
many of the coniis collected by Pourtalea to the south 
of the Florida reefs. Though Agassiz got many etems 
of PentacriiiiLft and portione of the arme, he was not for¬ 
tunate enough te obfcain a single enti re specimen of that 
famoua sea lily, of wkich there were probably not more 
tban a couple of dozen specimens in collecti una at the 
time* He disco vered, as the Challenger had» an abund- 
ance of life on deep bottoms that were covered with Glo- 
bigerina ooze. He also found that most of his deep-water 
species were closely allied to those brought up from great 
depths by that veseeL Offcen when examini ng the con¬ 
tenta -of the traw] be would recognite old Challeuger 
friends, including many of the curioua deep-eeafiahes, — 
forma he had bec-ome acquainted with while examining 
the Challenger collections with SirWy ville Thomson 
the previoue winter One especially interesticg species 
reseaibled a huge tadpole with a gigantie eartilaginous 
ronnd head witbout eyes. Amcmg the othere were a 
couple of specie a with «Iongated flattened heada, diminu¬ 
ti ve eyes, and gigantie filamenta fully as loug as the 
body, which probably have the function of organa of 
touch. 
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On tbe line from Tortugaa to the Yucatan Bank, he 
first obtained magnificent specimens of a bright scari et 
Gnathophausia, together with some gorgemisly colored 
eyeless Mae rurans. Here fce also secured se^eral species 
of remarkable deep-sea Holothurians ? sim i lar to thoee 
obtained bj tbe Challenger off tbe coast of Portugal; 
theae species appear like large massas of jelly bril- 
liantly atriped with deep crimson bands, with the montb, 
whkh foxms & kind of foot, placed on the lower side. 

On o-ne occasion, during a ehort calm, he had an ex¬ 
cellent opportutiity of seeing a number of Globigerin® 
and Orbiculin® alive, Tbey were swarming near tbe 
surface, the nucleus of a br i Hiant Termilion, in com- 
pany with a host o£ Diphyes, pteropods, heteropods, 
id asses of gulfweed, and tbe accompanjing countless 
larvae of Crustaeea, molluxka, and fishes which iuhabifc 
this weed. 

On tbe I&st acnes of linea from Tortugaa to tbe Miss- 
iasippi, Agaseia fcund tbat tbe de-ep-watcr fauna on 
tbe Western elope of the Florida Bank corresponda with 
that of tbe eastern glope of tbe Bank of Yucatan, and 
tbat this deep-water fauna extende over the bottom of 
the Gulf of Mexko as far as the Miasissippi elope, wbere, 
owing to the prteAna* of dark, ricb mud, the fauna 
materiali y changes ita character. Here they obtained an 
infcere&ting collecti on of fisbe&, worms, mollu&ks, ophi- 
uranSj and eea-urchins. 

When Agassiz. left the Btake at New Ori ea ne he felt 
it must have been a great relief to the officere, mora 
particularly to the execufcive officer, Lientcnant Ackley, 
to ba able to get the Bl&ke itito an ordetly condition 
again. For daring tbe whcle period thnt Agswsk speot 
on board, no routlne was allowed to interfare with bis 
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work, and dredging ia not a cleanlj process; the qnan- 
titiea of materia! brought up from the bottom often 
made the bcw of the Blake look like a mud &cow. 

Leaving New Orleans, the Blake returne d to Kej 
West to continue her regular work of sounding, Bnt 
before sending as h ore the dredging apparatus, Captain 
Sigabee ran over to Havana in the hope of supplementr 
ing the eiceedingly rich collections with a few speci- 
mena of Pentacrimis from one of the localitiaa where 
they had found mnumer&hld fragmenta of atoma. In 
thia he wae most successful, for at a point on the coast, 
about one and a half miles to the eaatward of Morro, 
be succeeded in bringing up no fewer than twenty per- 
fect specimens. 

In the fall the Blake was agam placed at Agasaizs 
disposaL He joined the ship at Washington en Novem¬ 
ber 27, 1878, once more takiug Mr. German as hia 
assistant. On thia voyage the veasel was in command 
of Commander J. R. Bartlett, U.S.N., though there 
were stili on board a majority of the officere wbo had 
been bo efficient in the work of the previous season* 
Froceeding directly to Ha vana, they made two casta of 
the dredge on the Pentaerinofi greund discovered by 
Captain Sigsbee, and brought up a few apecimeuB. 
They then kept along the north ah ore of Cuba, through 
tbe Old Baharna Cbaimel, without stopping to sound or 
dredge, as this was an old line of Pourtal£« yeara ago 
in theBibb- Some ha uls were made off Jamaica,whence 
they were ohliged to keep on to the eaatward without 
Stopping tali cff Porto Rico, for the trade winda kict up 
a comiderable at this time of year, which endauger» 
the apparatus if uaed in exposed regione from such a 
small boat, and makea getting to windward an uncom* 
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fortable procw», The winter was spent in dfr^dging' and 
sounding among the Windward Ielands, 1 chieflj on the 
lee or Caribbean side, althongh some ¥Ork was- done 
to windward of Barbadoa. 

A gueat on & much later expeditio» has reaaon to 
believe that the soundings then made on the Blake 
form the basis o£ the charta of thU region. Hereabout 
liea tbe island of Saba, an abrupt volcano rising directly 
from the sea, vho&e chief industry is boat-building. 
Altbough the re is neither a harbor nor any timber on 
the laland, the inhabitante, living moetly within the 
crater, construet their craft inside its valla, and labori- 
ou&ly drag them to the oeean. 

Wken in 1907, Ag&sqiz was visitiog the&e old hfuints 
io the yacht Virginia, some of the party were anxious 
to see this cnriona is land. Aa it vae not convenient to 
land the re, the jacht was steered so clo&e along the 
flhore, for a better view of the mountain, that presently 
tbere vas a note of protest. 

<f It stritea me,” fcxclaimed an expostulating voice, 
“ibat this is a very risky buainess! Qow do you kcow, 
f ather, that the charfc is to be depended on ? ” 

tf Oh! I fancy,” said Agassiz quietly, u that the 
sonndiitgs are ali right ; I made them.” 

While to leeward of the Caribbean Islands the Blatera 
dredge bronght up large quan tities of vegetabis matter 
and land debria from deep water many miles from ehore. 
It wafj not an «ncommon thing to find at a depth of 
over a thou&and fatboms, massas of loavea, plecea of 
bamboo, of sugar cane, dead land sKells, and other land 
refuse, ali of vhich. hnd undoubtedly sunt after being 

1 Mu«h work, whicli does not appou «n tl» chart, «u done mnong 
tbe ialaods, olteu at t«pj coari de rabie AietaDcw from the track abo-wn. 
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blovni out to aea by the prevsiLing eaeterly trade winds* 
The ahip frequentij eacountered m&sees of vegetatio n 
mere or lesa waterlogged and ready to sinit. Agasaiz 
imagines how auch a deposit might puzzle some future 
pals&otitologist who should discover the fossil retname 
of CruBtacea,. Anndids, fishee, Ecbinoderms, sponges, 
e te., mixed with mango and orange leaves, branches of 
bamboo, nutmegs, and land shelU, He wotild naturally 
explain sucba condition as representing a ah alio w estu- 
ary surrounded by forests, and yet the depoBit might 
ha ve been made in fifteen hundred fathome. 

While ewupining tbe contenta of a trawl under a 
Bcorchmg suo, tbe well-known fact was brought horne 
to Agassiz that tbe water of tbe ocean growa colder as 
ens descende, till at great depths, even in the tropica, it 
approachcs the freezing point. For the bottom ooze is 
intensely cold, and it was a strange sensation, wfaen as* 
sorting the cateh, while bis back was broiling to have 
bis hau de nearly frozen from handling tbe stiff, cold 
mud. 

One bot muggy day it oecuired to tbe tbirsty voy- 
agers on tbe Blate that the cold silent deep might rnake 
an excellent refrigerator. Proceeding to apply tbe re¬ 
sulta o£ pure Science to pr&etiCal purpOs&s, tbey care- 
fLilly faste ned a bottle of champagne to the rope elose 
to tbe trawl, and sent it down to a depth of t wenty-four 
hundred fathoms. But alae, tbe resuit was only encour- 
aging to tbe f rien de of total ab&tinence. It came back 
cold, it is true, but filled with muddy salt water, which 
had been forced through tbe foil and cork, and had re- 
placed the more palatable contente of the bottle. 

Of the resulta of this seaeoc/s dredging, Agassiz says 
in a letter to Mr. P atteram: — 
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(i During this season we occupied no lesa th&n 200 
statioDBj and made over 230 hauls from the lOO-fathom 
line to the depth of 2412 fathoms. A few hauls were 
cccasicnaJly made in shallow water, but thej formed no 
pari of our regular scheme. 

u We raiely got from deep water, say between 1500 
and 2400 fathoms, the rioh hauls so invariably made in 
the Gul£ from depthe o£ between 1200and 2000 fathoms. 
But we found, what wa& mneh more important for our 
success, tbat the range of the greater number of the 
deep-sea species extended within very easy dradging 
limits, and we soon di&covered that by dredging mainly 
between 300 and 1000 fath-oma we obfcained, not only 
nearly ali the species extendmg to the 2000-fathom line, 
but obtain ed th e m in eo nsiderabl e n umbers. Thia enab led 
vis, of cour&e, to collect a large amount of materia!, and 
the collecti on of this year’& cruiae, combined with those 
of the previoua year, added to the older eolleetions made 
by Count Pourtal^s oa the Bibb, and to those of the 
Haas lar, make our deep-sea collectiona but little inferior 
to those of the Challenger. 

“ The eollection of Ophiurans is perhaps the largest 
ever made. Ia some places the bottom must bave been 
paved with tbem, just as tbe sballows are aometiine» 
paved with Starfishee and Echini, and many species 
hitherto considere! as extreme ly rare are found to be 
really abundant.” 

TO STB WTVrLU! THOMSON 

BarbadoS, Majch 11,1879. 

Here I am at the and of my worh for this aeason and 
a very good season it has been. I am surprised to see 
bow many of the ChaHenger things I have hroughfc up f 
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and I think that 1 nowbave the bulkof the groapa which 
you brought home and we ehall find that in this region 
at least the deep-sea things come into quite ahallow 
water, say 300 to 400 fathoms* But of courae this will 
ali come out when. collectione are worked up. Althoagh 
■wg ggt ft very mu-ch. large; n umber of specimen 8 than last 
year f the bottom here ia not so unifonnly rich aa in the 
Gulf of Mcxico, where we never made a cast without 
brmgtng np a regnlar museum. Here we ofton trawled 
for day s, getting little, but when we struck a good spot 
it produced wonderfully. 

I have quite & munber of stem* of Rhizocrinua Raw- 
ftO-ni, but only got ten heads complete. As for the other 
PentacrinuBj I have now enough to feal s&tisfied that 
theie are two species and I ehall be able to send you 
both, What do you think of bringing up in one haul 
124 -of them ( I thought I ahould jnmp overboard when 
the tangles came up loaded with th&m. Thia brings 
me to a&k you if you wanfc any more for dissectio n ? 
Ludwig, who wrote the papei on Bhizocrinua, wanted 
also Peatacrinufl just before I leffc, but as you bad them 
in hand I did not wiah to send him any specimens for 
work till I knew what you were about. Or why don't 
you aek him to do a lot of this nice microscopia work 
to help you in your Memoir, eo as not to duplicate the 
papers. Let me know your ideas. I am sorry to &ay I 
got no Holepus, th gngh I dredged for two daya in &W 
places where I thought they might occur and brought 
up tone of rocks and broken Btones and corals but no 
Holopus, and nono any where iu Barbados. I lea ve to- 
merrow for St. Thomas and bope to ba in New York 
the 26th or 27th of this monti, and I ehall tacfele the 
Challenger Echini at onca and not Btop I hope till they 
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are bscb in 1 Park Place. I eha.ll commence ehipping 
you the Platea on my arrival. 


TO A, MILNE EDWAEHS 

CAMBamos, Aprll 9, 1679 . 

I was delighted to find here your letter of Februa ry 5 
and the platea of the great Isopod, and the book of 
Orustaeea. o£ Mexico, for which I thanh you. 

I haTe again tbis winter made a auperb collectlon and 
the Cruatacea are well repreeented. I hava agaiu found 
two specimens of the great Isopod and a gigantic Pycno- 
gonida measuring two feetl I begin to unpack nent 
week and I think that about the end of Jane I afaall be 
ahle to send jou the oollectiona. I have alao a magnifi¬ 
cent blind Phoberus as big m a lobster I and a veiy inter- 
■eating collection of hermit crabe that occupy fragmenta 
of hamhoo and other piecea of wood transportet! to great 
depths by the trade winda. The collection of Ophiurans 
is aatonishing. The Spongee, Mollueks., Fi ah ea, with the 
Annelida, Echinoderma and Actiniea now make a c-ollec- 
tion but Eittla inferior to that of the ChaHenger. What 
do you s&y to 300 Pentacrinii 1 two kuuUt 

I almost forgot to thank you for telling me that I 
had reeeived from the Academy the fni “ Serres»* 1 I feel 
very much flattered that the Academy ha ve notie ed my 
Btudiea and ehould ha ve coneidered them worthy of 
recognition, which ia the more precious to me in that 
it comes from Piria^ when.ee my father in his day alao 
received the Uret testunoniea of appreciation from his 
ecientific colleagues. 

In the fiommer of 1880 the Blake, with Commandor 
Bartlett again in charge, was for the third time assigned 
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to Agassia. The objeet of this exp editio n waa to run a 
series of lines of dredgings from the nortbeastern edge 
of Georgea Shoal to the vicinity of Charleston. In this 
way a porticui of the Atlantic was expio red that had 
been left untouched by the Challenger, and an extensiou 
was made iuto Jfrep water of the ground already occu- 
pied in part by the United States Fish Commissioiu 

On the lines off Charleston and in the Gulf Stream 
Agassiz waa ffiiicb diaappointed in the poxerty of the 
fauna; this was prohably owing partly to the very grad* 
ual slope of the continent toward deep water, and partly 
to the fact that the strong current of the Gulf Stream 
sweeps everything off the bottom aloug ita course ; so 
that there is litti e food for the deep-water animale, and 
it was Qnly aloug the edges of the Gulf Stream, where 
mud and siit aecum ulated, that he made satisfactory 
hau Is on the Southern lines. It was not until he reached 
the ateep aiope of the Gulf Stream plateau south of Cape 
Hatteras, wliero the bottom is fine mud and Globigerina 
oose ? that he made a rieh harvest again. The richness 
of tbe northern haula, bowever, amply compeneated for 
thoee further soutb, and the expedition was as succesaful 
as ita predecesaors. 

Captaiu Sigsbee aeco mpauied this cruheto siiperintend 
the workmg of an extremely ingenio ub Juvent ion of his, 
knowp as the Sigsbee Gravrfcatmg Trap. 1 Agassiz and 
he had often talked together ahout the beat method of 
determining the depfch to which animal life extended 
below the surface of the ocean. On the ficst crnise of 
the Blake they had endeavored, unsuccessfully, to de* 
vise a self-closing net. Before the departure of the laet 
cruise Sigsbee contrived an instrument by means of which 
1 Descxilwd ia Three Cruiaet of the Blake., p. 36, voli l 
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it was po&aible to atram a column o£ water of any heigbt 
desiredj, at any given depth> A considerabis number of 
experimenta witb ttis apparatus re&ulted in fcbeir being 
unable to find any life below one hundred fafchomB. 
These investigations led Agassiz to believe that befcween 
the fauna living at or comparatively near the eurface, 
and the aaimals living close to or on the bottom, there 
wasavast heltof water where pr&cticaJly no life existed. 

Thia theory Agassiz maintaiaed to the end of hi» life, 
in opposition to m&ny aatur&lista, although from hia 
later investigat io na in other parta of the world he came 
to the conci usion that the upper zone of life was con- 
eiderably thicher than he h&d at lirat supposed. Thia 
question vili he referred to again at greater length in a 
Bubsequent chapter. 

By an arrangement with Sii Wyville Thomson, the 
collections of the firat two cruises of the Blake were sent 
to the aame speeialists who had undertaken the atudy 
of the material gathered by the Challenger. Bnt much 
of the plunder dredged on the tkird cruiae vae giveu to 
tbe naturaliats who were working on the collections 
gathered along the Atlantic seaboard by the Fish Com¬ 
missio n. 

Duriug these voyagea Agassiz was able to add ma¬ 
teria lly to out knowledge of the warm current, whieh 
fortes ita way between the Straits of Florida and, aepar- 
ated from the coaBt of America by a cold arctic atream, 
flowa in a northea&terly direction and bathes the coaeta 
of northwestem Europe. Benjamin Franklin appeara to 
have made the firat real etndy of the Gulf Stream, of 
whieh he published a fihart for the aid of naviga tora, 
based on Information obtained from Nanfrucket whale- 
men. HunaboMt and Arago are among thoae who ha ve 
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been intereated in the study of thia chief cauae of the 
great difference in the climate of the eae tero United 
States and Western Europe. 

From fluch soundings as were already known, his 
own and thoee aubsequeutly made by Captain Bartlett, 
Agasaiz concluded tbat at one time the Caribbean was 
mofit probably virtually an arca of the Pacific, or at ali 
evente waa more clooely connected with it than with the 
Atlantic. Thia furniahea a ready esplanatioii of the 
fact that the fauna and flora of the West Indica bear a 
closer relation to Central and South America than to the 
Southern p&rt of tbe United States. Thia view also ex- 
plains the close similarity of the Ut toral fauna on both 
sides of the Isthmus of Panama. The theory was f urtber 
Btrengthened by Agua&B «fisco very, on eubsequent ex¬ 
peditione, that the deep-eea forma on each eide of the 
Isthmus bore a cloeer relation to each other than did 
thoae of tho Caribbean Sea to the deep-sea fauna of the 
Atlantic. 

Theae eipedition.8 also threw much light on the geo¬ 
graphica 1 diBtribution of marine fauna, and the question 
of the survival of archaic types in the depths of the 
ocean. Writing of these matters Agaasiz says: —* 

“ The depths of the seaa eeem at firat glauco the 
safcet of ali retrCate, — the aecret abys&es wbere the 
survivors of former geological periode would bo sure to 
be found. Yet oceanic dredgings have not brought to 
light as many of the anoient typos as the more enthus- 
iastic dredgers had led m to expeet. They bave, lio Ar¬ 
erer, given u» a large mimber of animals living in deep 
water, where they haye beeu eubjected to no violent 
changes, to whiqh no revolutione of the suiface of tbe 
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earth can extend, and where the only changes are prob- 
ably those of temperature, — animaU living no w in the 
deptha of the sea, under mmjh the same conditione as 

those which prevailed diiring the laet days of the Juras- 
&ic period. 

C( The concludon drawn frora theae facta bj Lov^n, 
Mo&eley, Ferriar, and others ia that the abyaaal fauoa 
haa deacended from the littoral and other ahallcw re¬ 
gione, to be acolim&tazetl at gxeat depths. The conditione 
of exiatence becomrng more and more constant, or even 
in the deeper regione perfectly uniform, species of the 
most varied derivations, when they had onca attained a 
certa in zone, could spread everywhere- This explaina at 
OQce how the deep-wter fauna presente a very uniform 
compo aition in ali regione of the globe, bufc at the aame 
time includes varioua species the analogues o£ which live 
in the aub-littora] regions of botb cold and hot elimatos, 
and may ha ve eant an occaaional wanderer into doeper 
water». 

"While the little dredging thus far dona in deep 
water hae added to our knowledge a large number of 
antique types which strongly remind na of Tertmry, 
Cretaceo na, and even of Jurassic forma, we should not 
forget that such antiquo type a ocuur everywhere,—ia 
limited number», it is true, — botb in the ehallowsr 
regions of the aea and in fresh water. We can only 
aay that in the deep-water fauna a relati ve ly larger 
number of auc h antique forma has been found thau else- 
where/’' 

The final reporta of the collectio ns gathered in thege 
rojagea were published by the specialiafcs to whom they 
were aliotted, and appeared from time to time in the 
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publicatione of the Muaenm. At AgzmaVs death, how’ 
ever, one or trwo of them were stili unfinished 

In 1888 he publiabed a semi-popular account of theae 
eacpeditions, under the title of 44 Three Cmises of the 
Blake.” With the eie-eption of the narrativea of the 
Challenger Expedition, thia waa the first publi-catiqn of 
the kind. It would be hard to poiat to anything to-day 
that giyea a better general idea of oceanography. The 
first volume deals with the general aspects of the sub- 
ject and the work of the Blake. The eecond volume ia 
devoted mainly to a descriptio a of the vario us gro-ups 
coIImM. 

The following paragrapha deecribing the prohable 
appearance of the deptha of the occan are taken from 
the first volume^ 

“The mouotony, drearinesa, and deaoktion of the 
deeper parta of thk submarine aeenery ean searcely he 
realized. The moat Wrren terres trial districte mu at se em 
diveisified when compared with the vaat expanse of ooae 
irhich cavere the deeper parta of the ocean, — a mono- 
tony only relieved by the fall of the dead carcaesea of 
pelagie animal» and planta, which elowly find their way 
from the eurfaee to the bottom, and aupply the prin- 
cipal food for the scanty fauna foiind living there. 

u N 6 arer fco the continenta! m Asses w6 find the elopes 

inbabited by a more abundant and more variet! f&una, 
increasing in variefcy and numbers according to the 
amount of food available. But no matter how varied or 
how abundant life may be, the general aspect of the 
elopes muflt be dreary in the extreme, and can only he 
compared in character to those higher mouptain regiona 
whero we find occaaiona.1 fielda of wild-flowera and low 
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ahrubs, Or to those zonea lying h-ey ond the limita of for- 
esta, where vegetatio» is scanty and poor, and forma but 
a slight covering to the earth’s aurface. 

“ It ia trua that along the continenta! alopea, where 
there ia an ample supply of food, we find animal life 
in gfeat abund&nee, and there are undoubtedly long 
atretches of bottom carpe te d by the most brilliantiy c ol¬ 
ore d animale, packed quite as cioaely aa they are ou 
banka in ahallower watera, or near low-water mark. But 
the Bceno ia much leas varied than. on land; the abaence 
of planta ia deep water makes great diversity of seenery 
impossible. The place of luxuriant forests with the 
ac-corapanyiag underbrush and their inhabitanta is only 
indifferently suppliud bj large anthozoa and htige cuttle- 
fiahea, or ncarer in ehore, within moderate depths, by 
aea-weed and the pelagie forests of giant kelp. 

“ It requires but little imaginatien to notice the con* 
trasts, as we pass from the Bhallow littoral regione of the 
sea, — full of snnlight and movernent, and teeming with 
animal and vegetabis life,—into the dimly lighted, but 
ricbly populated Continental sone; and furtber to imag¬ 
ine the gradual deerease of the Continental fauna, as it 
fades into the calm, cold, dark, and nearly deserted 
aby&sal regions of the oceaoic floors at a distance from 
the continente. It is like going from the luxuriant vege* 
tation o£ the tropical aliore line— the region of palma, 
banauae, and mango — into the eooler zone of o&ks and 
pie-es, until we pass ont into the htgher levels, with their 
Btunted vegeta tion and acanty fauna, and finally into the 
colder climate of the bleak regions of perpetual Bnow, ,, 

Any one who has read that passage will scarcely 
doubt Agassizk ability to write with imaginati ve forea. 
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There ] b } howdver, sOme troth In the criticifim that most 
of hia writing was lacfedng in a quali ty that would have 
added a certain delicacy of touck. But it muat be ra- 
membered that, with two eiceptiona, he wrote entirely 
for the scientific world, and he always felt that the 
naturalist should be extremely oareful that the use of 
the imagination did oot load to ita abuse. Thia left him 
littis aympathy for those scientifio meu whose temper- 
amentftl deeire for effoot made them lose themselvea in 
that miaty region that lies on the borderland between 
philt>Bophy and ftcionce. 
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Somb defect in Agasei^B eircuLation made it vaxy 
pamfuij alter the daya of hia youth, for him to pass a 
winter in New England, and h& navor did so if ha oould 
avoid it; the few he Bpenfc in Cambridge alwaye leffc him 
muc h out of cos diti on in the apring. In the eightiea, 
mo&t of bis journeya to warmer elimatos were Ukea 
purely in search of health. Theae travels formed hlanks 
in his sciantific life, and make the amount of wcrk, he 
eueeeeded in aceomplishing all the moro Tomarkablo. 
Indeedj much of his reeearch ms pursued ia a state of 
health that would ha ve incapacitated any one with a leas 
determined will It was, however, impossible for auch an 
active mind notto find much of intereat, whether in the 
archaology of Central America and Egypt, the geology 
of No*th Africa, the structure of the Hawaiian Ielands, 

Ox the life of India. 

The winter of 1831-82, Agassiz spent in Yucatan 
and Mexico. A retura of his old troubl©, brought on * 
by the jolting of tbe native eonveyamsea of the former ; 
country, prevented an extondad trip that he had planned 
with Clarence King to icapect some Mejdcan minas. 
King, first Superintendent of the United States Geo- 
logical Survey, and Director of the famous eurvey o£ 
the fortieth paralleL had apparantly a fatal charm for 
Mesars. Agassiz, Shaw, and Hjgpnion, who were con- 
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stantly in search of another Calumet. For at vario tu 
times he persuaded them to lmdertake a series of di&aa- 
trous mimng ventures in Mexieo, Only two of which 
over ehowed any real prumhe, Yedrae and Prietas, One, 
King en tangied hopelesely in a complicated finan-cial 
arrangement with an Englieh company; the other, af ter- 
ward a most suoeeBsful mine, waa sold oti the representa* 
tation of a rascally mining captain. 

JHad Agassiz and hia brothere-in-law 6ver und-ertahen 
the man&gement of these mines pereonally, or hatl Agas- 
siz ever travelled in the field with King, who&o optim- 
iam waa greafcer than his judgment, probably the latter 
could not, after each successive failure, ha ve hypnotized 
these gentlemen into embarking with fresh enthuaiasm 
on some new venture. 

Nor werO these unsuccessful mining achemes limited 
to Mexico ; their corpses lio acattered over the United 
States,—-gold, sil ver, and placer claims in Coloradoand 
California, bought under the best expert ad vice, eoal 
lauda in the South, and oil fields in Fennsylvania. 

In the projecta which he rejected, Agassiz was no 
more fortunato. One of the first to turn his attention to 
the Gogebie Iron Etange, he decided agni nat it, follow- 
ing the advice of a distinguUhed Consulting engineer 
of the day, who reported to him that the region, now 
famous for ite iron, was not worth developing. In the 
early days of the Rand he also eent an engineer to South 
Africa to examine a property, which afterward b-ecame 
fabulo usi y valuable. Later, when he visited the diatrict 
himself, he realized that had he been on the epot he 
never would have aliowed tho opportunity to escape* 

Agassis planned his journey to Yucatan with a view 
of seeing some of its ruina, for his travels in South 
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America had excite d his intereet in the old civilizations 
of this hemisphere. In the followiag letter» when speak- 
ing of this project, he expreasea his intention of doing 
abaolutely nothing till hio return j it ia curio us to noto 
in his letters from Yuc&tau to Mrs. Agassiz what his 
idea of doing nothing was_ 

TO sm WYY1LLE THOMSON 

Cambktdoh, Not, 556, L6S1. 

I am off in a few days for Mexico via Yueatan, The 
doctor saya I nausi no-t be seasick any more for the nexi 
year, so I ehall go on land and look up antiquities, I 
sball hring up ia Mexico middle of January and ride 
aerosa country from there to Gulf of Califomia, to h« 
abont six weeks on horseback. I hava an excellent coni- 
panion in Clarence ICing, and we bave also a first-rate 
cook ab part of our CMort. I shall do absolutely nothing 
except keep my eyes open and hope to come back a new 
man. While I am gone, my Report on Elate Echini 
will make excellent progresa. I leave artiat plenty of 
Flates arranged and I hope on my retura to find the 
buik of the Flates for that memoir done. There are now 
fourtaen finiBhed and ten more to make. Thia will make 
quite & do&e even after the Challenger Echini. In mean- 
while, to fili up time I am fimshing a ehort paper on 
Young Fishes, whichhas been undet way in some shape 
fer more than eight yeara. 

You will receive ahortly, as aoon as I can get them 
hound, a copy of the Challenger Eehini via bookaeller. 
It may aeem a waste of material to duplicate yours and 
Murxay , s T hut I don 9 t want you to h&re a copy from 
anybody hut mywlf» aad hope you wiH put it on your 
ahelvesj and when you look at it some times think how 
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pleaaant a task it lias been to me and bow much I ha^e 
to be indebted to you for letting me h&ve the Echini, 
and I trust yon haye not been dbappointed in the resuit. 
It is of courae not ali it could be in histology and ana- 
tomy, hut all that is neeesaary to a zoological and geo- 
grapliical point of view till we ha ve a better idea ia these 
respecte of our ordinary Schini. I c-annot aay I atn sorry 
my task isdone; sometimes I felt sQmewhatoverwhelmed 
with the work in additiou to my other joba, but now that 
I look back upon it, it is eertainlj mo&t aatisfactory, not 
only in the work but the plesaant associatione it carnes 
with it. 


to usa. LOtrm aoahsiz 

Merida, Ju. 9, 1369. 

Arrived here at last, Saturday nighfc, after a ?eiy 
pleasaut pasaage from Havana. But as we got to Pro¬ 
gresso ? the p&rt of thi& place, a regular Norther set in 
and we had to lie at anebor all Frid&y withoufc commun¬ 
ica tiog with the ehore, with the pleasaut pro&pect of the 
wind Laeting for three or four daya, and then of being 
carried on to Vera Cruz without landing at all. Fortun- 
ately Saturday moruing the wind ahated and the boats 
managed to get ashore after a fashion. The American 
Consul met me at Progresso, passed all my traps through 
the Custom House without aay fuss, and my only jnUhap 
waa the loss of a spring o^erco&t, which, with the many 
changes made from. boat to ehore, to Custom Houae, to 
hotel, to wagon, fouud an other owner. 

Although we had all morning to get through before 
the train atarted for Merida, the delays of Custom 
House, e te., weie sufficient to keep us bu&y till that had 
gone and we had to go to Merida, tweuty-aeTen miles 
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off, in a wagon — what they call liare a fC volacache,” a 
leatber apron stretched upon & fiame and suepended on 
two huge wheela, like the Cuban volantes, only with 
short shafts. This machine is drawn by three mulse 
whieh go off at fu.ll gallop and keep it up ali the way 
through thick and thin, puddlea and dry, thanks tu the 
howlmg and whipping df the Indian driver, wbo sita up 
in fronti while the passe □geni are extendet! full length 
on a mattress laid upon the frame of the wagoc. The 
whole is eovered with c&uy&g to keep you dry and cod, 
and you ho!d on the best way you can on the standarda 
of tbe cover to keep from going np to the ceilibg. 

The road is perfeetly etraight from Progresso to Mer- 
lda, As flat aa my haud, the whole tise in twenty-seven 
miles being about five feet ; it is just like the roads in 
Key West; in fact my ride to Merida sbowed me what 
t had long suapected, that the whole of Yucatan wae 
built like the Florida Peninsula of corsl limestone. For 
about tkree miles inland it is nothing but a euccession 
of low flata with poola lined with mangrovea and heads 
of flat coral limestone, juat as you find them at the enat¬ 
em eu4 of the IsUnd of Key West. Ali this comes in 
admirably well with my ideae o-f the old coorse of the 
Gulf Stream and of its action in building np not only 
Florida but Yucatan. It will fili up my Blake chapter 
admirably well, and bad I not seen auything elae than 
thiamy stoppage in Yucatan would ha ve filled my objeci. 

On arriving at Meri da I was driven at once to most 

elegant quarfcexa which C-, wbo was in the class below 

me, engaged for me: in fact I have at my disjHJsal here 
a Inige parior just now unoccupied, one of the finest 
bousee in Menda, where I sleep, and take my mea Is at 
the Coneul s. I am just oa the Plaza with the cathedra! 
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opposite ; and last night heiog Tuesday and New Year 7 a 
Da.j ? it vas a vety pretty sight to &ee ali the Indians, 
mon and women, in fcheir neat wbite drewes with ele¬ 
gant embroidery, aitting around or walking abont smok- 
ing f chattingj and mdulgiag ia the mimi lively Mexican 
way. I never saw such a clean lot of people ? all got up 
in spotless white, well washed, well dressed, and evi- 
dcntly well to do. It ’a by far the beat specimen of Span- 
ish. country I ha ve e ver eeen $ it f s trua it 'e not Spauiah, 

but Indian, 

1 sm in luet. I met here Charnay, the Freachman 
serit oiit by Lorillard, who Btarts tomorrow oa an ex* 
pedition to Chichen/ where someof the fineat ruina are 
to be seen ? and I aro going- with him to spend the» a 
-couple of days. Had I knovn that Charnay iras here and 
that I should catch him, I would have lot Mexipp slide 
and devoted mystdf to Yucatan, under eoaditions whicb 
I fear are not liltely to recur again for some time to come. 

Ev-erybody here ia very polite to me and I could have 
anything I wanfc, I think — or perhaps it 's beeauee I 
wanfc nothing they are ao polite. If you happeu to eee 
Charles Norton,. teli him of my good luet, and also teli 
him the way for ua to got Yucata-o explored ia to heip 
the American Consul here, Lotiis II. Aymd, who ia an 
enthuaiaat, and who will leam with Charnay on his ex¬ 
peditiori all the practioal part of taking mouJds, etc., etc. 

I am gettiag thoroughly rested. I sleep from nioe 
till seven every day, am cmt in the opea air all day, and 
I expiet to get hack from my es pediti on in tip-top con- 


1 Cbairlea Elioi Norton «tiita Agauix: 11 1 au eapeually glad thal y«u 
1*1« bad io grod An opportnhitj to *M tb« ruiuJ t>f C Hebeti- No other 
living AmDrl^MI, «*> tu u I know, who«« report eould be tnuted, bu 

vLlited thftm.." 
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dition, except perhaps a littis hungry. The temperatore 
is deliciolis, about 70° ali the time, just what I lik&; 
why can’fc I introduco this refonn, among others, in the 
climate of Cambridge? Yoa wili bear notbing £rom me 
again tali 1 come back £rom CLichen, We atart at day- 
break to-morrow. 

Lo 76 to the boya and the family. Pleaae keep my let- 
tara, as it *b my eaaiest way of keeping a joumal — not 
that I want them for their literary finish 1 

TO Ubs. louis aoabsiz 

Imm, jA&iury 7,18S2. 

I wiite thifl on the chance of gotting inio Meri da to- 
morrow ia time for the mail. I ha ve got back aa far as 
this from my first trip to the ruina, and it has beeo a 
most Buccessful and interesting trip, By the way, Izamal 
is about fifty miles east of Merida, in case you want to 
eee wherO I have landed. The ruias I have viaited are 
at Chichen, about oue hundredt and fcwenty miles from 
Menda, in au eaaterly direetion. We Left Merida at five 
on Tuesday laet in one, or ratber three, of these wooden 
riding maehines on two wheels, such as 1 made my entry 
into Progresso. Mr. Charnay had a whole lot of tTaps 
for a ten days’ stay and iras of course well loaded wifch 
ali sorte of things. 

The 'first day, as far aa Izamal, we got along nicely, 
the road being quite fair, and the nude a were keptou the 
full gallop ali the time except a delay of about two 
houre for braakfast at a sort of a halfway hotise called 
Cacalchen, where we had eggs and beans and oranges 
and coffee and tortillas. We passed the nightat Izamal, 
but iitBfcead of &taying at the cotnparativelj comfortable 
place where I am to paa« the night [now], we had to 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF HICHIQAN 



ALEXANDER AQAS3IZ 


198 

Iwng Oiir hfl-mmogfea ia the barracW and a dirty place it 
t&i, even for a Spaniflh fcown. We managed to get 
through the night, after a dkmer much lifee the break- 
faat, and started at eeven only, havlng waited patiently 
two hmira after ehocolate time, until our muleteers chose 
to go on. The American Con&ul k with ta and he is 
Buppoaed to have titia expedition in cktge and to have 
made all the necessary arratigemeuts with, the command- 
ing officere, but &omehow thus far the orders which were 
to have been issued have not yet met ufl r and ali the 
way through till we got to Cbichen, we got only pro* 
mises and very littie had been doce. 

The seeond day from lzamal to Tritas was pT-etty 
tough riding; if you will imagine a wagtm driven at 
fuU tilt from the fort at Key West over the rocky beach 
to the rodoubt, you have a sample of the kind of driviog 
ire had. We got toTuncas, twenty-nine miles, to break- 
faat ? glad indeed to have a littie reat j here we got into 
the Indian coimtry and I wae glad to see that as far as 
escort was co&wrned we were all right; the toad had 
been weU. guarded for the next stnge, and we arrived at 
Tritae late, to fiud that all the p!under which Mr. Char- 
nay had aant on two weeks before, to be aent to the 
Tuins, was stili tfcere, and the evening was spent in 
swearing and trying to find horsos and men to get all 
this forward. At last, by dint of perseverae ce^ the neces- 
&ary meti W6M promised at five in the mOrning, and we 
went to hammock pretty tired. Next moming it was 
ten! before we got the mea and ho-rses and we pnahed 
on faat with the horses and a light escort and reached 
the ruina at two. 

You cannot imagine the damage tbese Indiatis have 
dono; they stiH hold the greatei part of Yucatai), ex* 
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cept a narro w strip along th-e seab oard ? and ha ve nerer 
been subdued; and no wonderj you mighfc as weU try 
to drawn a cloud of mosqiiitoes aa attempt to get at 
them through the woods where they retire. Every iittle 
while they make a dash into the small settlements and 
destroy everything Tritas used to be a prosperous place 
of fiftoen hundred inhabitante; there ia nothing left but 
a fer? hguws and balf-breetU, On the way to the ruina we 
paseed a couple more villagea entirely orergrown with, 
trees about ten years old ? eo that had they not heen 
pointed ont you would nerer have suspected their ex- 
istence. We had seventy-five men eecort and about fifty 
more men had been sent ahcad to ciear away the rub- 
bish from the ruina, so that I had ali that afternoon and 
the next day to &ee the remaina found at Chichen. 

Look in the Stevena which ia on my shelvee — Stev- 
ena’a “ Yucatan" — and you will find a gool deecrip- 
tion of ali I h&ve seen, only the ruina are fast going- to 
the dogg, and in the laat twelve years, aince Mr. Cbar- 
n&y was here, the changea have been very great, and 
with thifl rate of destruction nothing will be left of theue 
magnificent ruina except piles of s tones, At Izamal 
there are also pyramida which we eiamined on our 'way, 
The two nigbts 1 spent at Chichen we lired in the ruina 
in the “Caatillo,” so that we were perfectly safe from 
attack, and the men besides were ali out on picket and 
careful watch kept—but ali was quiet. 

The only drawbaci to thie ex pedit ion has been the 
ticfea j you get perfectly covered with them; they are 
Tery ama]] and ating in proportion; the after effecta 
especially are very nnpleasant. 

I kept an eye on the geology of tiie country, which 
is most iuteresting and supplementa the history of 
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Florida wonderfullj well. I don’t believe these ruins 
are very old. Piecea o£ timber used as'lintei* and bars 
are stili veli preserved, and in this climate that does 
net mean a great antiquity. It *a the old story again of 
Peru, and tbe aceompanying gusbing history. 1 The In- 
dians of the preseut day are a fine eet of people and 
stili adhere to their old language and do just whafc their 
anges tora did, at Ierat if we can judge from tbe pamt- 
anga on ths valla which go iuto very minute detaila, 
Some of those drawinga are wonderfullj well preaerved, 
and the atone carrings quite good, but everything ia 
rude and shows but little art. 

What a pifcy theee ruina are not in a eivili^ed eountry 
wkere they could be etudied and preserved and perhaps 
re&toreiL I bope to arrauge to go to tbe otber ruins to- 
monow, and ah ali be gone agaia till tbe end of the 
week> and ha ve then a few dajs to get rested after my 
retura f rom Uimal. That F s in a perfectly aafe country. 
But it is fitupid going about aloue, especially when the 
travelling of the day ia over and you have nothing to 
do ali the afternoon and evening. I shall not be sorry 
to be quiet for a few daye again before going to &ea, 
for this ia ruahing it and ruehing it is pretiy rough 
vork — but to take it more leiaurely would be impossi- 
ble except to a profesaiona.1 loafer or & Spaniard. 

TO MBS. 10UI9 AGASSI2 

Mkrida, J&n. 17, 1,8$?. 

ftetnrned yesterday from TJxmal and found quite a 
package of Catubridge letters. Kodolphe f s letter vas 

1 From wbat be bad Mea ia CeotnJ tod South America, ha beUavod 
tbe lacai iod allied ruti wira ort u bighJ j cirilued m it gvnenUj' 
iippHei 
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very good and quite legible; make him write often. I 
wrote him a Lifctle note bj the last ateamer to teli him 
there were no monkeys here and that he would get liz- 
ards later in the aeason, eo that they ahould not freeze 
on the way. 

I am not sorry to have a eouple of days to rest, for 
mv tripa tO the ruitis have beeu pretty fatigniag. I have 
made a little over four hundred miles over perfectij 
io fera al roads; what with starfcing at daybreak, getting 
well shaken to places, with very poor food, and sleep- 
ing in hammocks, it is not conduci ve to comfort, I am 
beginning to feel that I caunot get along without more 
nourishing food than I get in the tropica, and I must 
m an age to keep hereafter with in more civilized regione, 
where the food is not simply beans and tortillas and 
coffee and ckocolafce and a very occasional egg, with 
nothing todrink hut beer; fortunitely I waa warned of 
this state of things and took with me flome claret eo that 
I managed pretty well. But I feel pretty tired and I 
don*t thrnV it 's good for me to live in this w&y — I lose 
ground. I have also had signa of my old trouble again, 
which prohably accounts for my being eo tired; if there 
ia aoy trace of it 3eft when I get to Mfizwo I shall have 
to give up my trip in the interior and come horne by 
way of Vera Crus, What seems to use me up is the 
BhaMng of the eoaehea, I tbought I waa perfeetly strong 
again, hut it seems I must etill be careful. 

This laat trip to Uxmal has been a most intere rting 

one* Mr, C-, who was in the class of '56, and who 

has been most kind and attenti ve to me, came to Ui- 
mal with me, ao that it waa very pleaaant and not in the 
lea st lo-uely* At one of the haciendas where we paased 
the night we were joined by bis cousin and two tnore 
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friends, who kept ua compatiy to the ruina, and from 

there we went back to the hacienda of Mr. - - to 

spend the night before retummg to Merida. Thia gara 
me an «xfce-Hent chanee to «ea eomething* o£ the way of 
living of the befcter daus — ia fact of the sweUg of the 

State. 

I muat fraukly aay that it is appalling what barhariana 
they atall are, at least a hundied years behind the age. 

How anybody whoj like C-, has epent four years in 

the United States and subsequently stuched eight yeara 
mOre in France, CAn ha ve gftne hack to this semi-har- 
baric state passee my comprehension. They eat like pigs, 
sleep ditto, and ha ve a holy horror of freah air and cold 
wafcer. The latter they think is sure to give you a fever, 
and they keep a scarf over their mouth for fear of 
allowing the least mamma from entering their lungs. Not 
one of the decent eomforts of Iife to be found in any of 
the swell haciendae where we happened to atop, gither 
for breakfast or for the nigbt, and although the over’ 
seera had all been warned we were coming and to he 
ready for us, there was veiy little to eat, and they did 
□ot seem to know how to make use even of what they 
had. They g&ve na sorne wretched beef and potatoea, 
while there were pig* (yOung) and Oranges and plant&in 
and all kinda of vegetables, growing all round ; and then 
the dirt and the fleas and the ticke we got while running 
round the ruina — all was not conduci ve to make me 
look on the bright side of things. 

Stili io spifce of all this the trip has amply repaid me 
and 1 have enjoyed it immensely and learned a great 
deal. When I ha ve seen the puebloa near Santa I 
shall ha ve apretty good idea of American archsol- 
ogy, I will not go into d&taila of the ruina of Uxmal, 
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bnt refer you flgain to Stevena, whose account ia most 
accurate. 

Ryerybody here u very polite to me, in fact too polito; 
as the exertion of speaking Spaniah and keeping it up 
any leugth of time is nearly as tiresome as riding the 
same time over a very rough road, and when it comes 
to talking philoeopby and religicm, as sorn-e of the peo- 
ple here are very fond of doing, aztd theorizing ali round, 
it'a too much for me. 

Going to Vera Crus by eteamer, he continued by easy 
stages to the City of Mexico. From tbere be ratea; — 

u I wish I had Charles Norton, or sOme other classical 
enthusiast here. I think I eould show him exactly how 
the Roman barbariana, who lived in Pompeii and Hercu¬ 
laneum, lived, and they vrould form a very different idea 
indeed of that so-called an cient civili zation, AU the lit- 
tle flhops, eapecially the drinking saloona, are frescoed, 
aome of them with coneiderable attempt at art; and I 
dare &ay the ahops and bar-rooms of the auctent Romana,, 
o f which we admire the mural paintmgs bo vastly, were 
nothing but the danbs of the sign paintera of the day* 
I wish I had the time and ekill to write a picture of the 
ucanee of this Spaniah life as you see it here, and com¬ 
pare it to the Roman period; something very good might 
be made of it. Imagino our friend, Wyeth, in Harvard 
Square, eelling hia waree behind a connter with ivalls 
ornamented with the eacred hiatory or with views of the 
ludum s and their fighta with the PJlgrkra, or soeneiy 
of the Rocfcy Mountaiim; -or Pike 1 reeeiving his orders 

1 A kMpee of i atobla fonneily froqaentod. by jemetie 

daret. 
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for carriages m an office, the rear of whicL is & ehrine 
for tbe Virgin Mary, wit h a magnificent wax doli and 
huming candles, before which some of the £utkful are 
going through their ordeal,*’ 

Writing to Mrs. Agaasiz a few days later he say&: — 

u I atn gaining little by little and &m able to do a good 
deal tnore than when I came to Mexico; stili I get very 
easily tired, and a stage joumey fmishing witb a borse- 
back joumey ia ont of the question. It *s intensely atupid 
here in the hotel; were I on the seashore I eould do 
BOinething^ fmt here in the midst of a great eity I am at 
a losa for occupation* I ouJy dare to makc very ahort 
excursio na in horse-cars to Biurounding country.” 

He retura e 4 to Cambridge late in Februaiy, for the 
state of his healtb pre v-ented not only his trip irith King, 
but aleo any further travelling, 

TO SIS JOHN MUBRAY 

Cahurxdge, Mueh I 0 = 1682 . 

I was thnnderstrack this momiug to aee tbe nofcice of 
Tbomaott*s death in the papere. I had no idea he was 
BO near his end from anything jou aaid or I had heard, 
though from your ]ast letter I greatly feared he nerer 
would he able to finish his Challenger narratire. It is a 
great losa to seienee, and it will be next to impossible 
for anybody to write that narrative. His experience and 
ali be had thought and written on the subject cannot 
he found combined in any one man, and it will be long 
hefore we bave one wbo knows so mucb and says what 
he knows in sach a ch&rming way. I ahall feel his loss 
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greatly; the death of my own brother could hardJy be 
more heartily felt, and I sh&ll sadly mias Lia corre- 
spoadence. He was one of the few scientific men from 
wbom I liked to have frequent lettera, and to tftlt QYOT 
pians of future and discuas the paat. I vaa greatly io 
hopee that -wbea he W&s freed frOtn ali aniiety regard- 
ing his professional doti ea he might be afcle to work 
again moderately and accomplmh aome good work yet. 

In tihe earlj muter of 1382-93 Agassiz paswd a f ew 
weeka in Florida, where he went with one of hia sona, 
who had not been well and was ordered to a warmer 
climate. But the rest of the winter he was forced to 
paea in Cambridge in charge of mftny buBine&B mattersj 
that feli to him owing to Mr. Sh&w’s illness and absence 
tn Europe. 


70 E3JTT8T EHJLEHS 

Cambbtdob, Feb. 3,1883. 

It is quite a while ainoe I have had the pleas ure to 
hear f rom yon. I trust ali is going on well with yoo and 
that it is only as with ali of us, press of work which has 
kept you. £rom giYing signa of life. I hope you receive 
regularly our publicatione, both the Museum and mine. 
Yon will have noticed that the Blake Reporta are getting 
on quite well, and I am in hopee now to ha ve the re- 
maining onee- shortly, so that I can fiimlly go to work 
at my popular account, for which 1 am accumula ting 
materni so fast that I fear I shall be overwhelmed by 
it and lo-se my way in selecting what is needed, How 
are you progreasing with the Annelide? I have been 
since I wrote you last, as usual, a good deal of a wan- 
dem, and eaoh year I find it harder to st&nd our hard 
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wmtera. Thia winter I am obliged to remaiu st home 
owing to the aerious illneas of my brother-Lii-law, which 
ba fl thrown ali hig basiness on my hands. I am making 
excellent progress here with the Museum, and neit fati 
I hope ab ali ba iastalled in our new laboratorieB, and 
that hereafteT I may be able to devote eorae of my time 
and eoergy to the iaboratory part of the eatabUahment, 
which has euff ered condderably from w&nt o£ prope r ac¬ 
commodatio na j but now we ahall soon catch up and with 
the aasiatanee o£ my colleagneB here I hope we may 
build up a satisfactory and effective biological school 
here. 

I am alw&ya dreaming of going off dredging and 
sotmding* in the Pacific; my mouth wafcers at ali the 
problems there are to be solved, but whether I ahall ever 
g&t off ia snother qnestion. It is practieally impossible 
to get the Govern ment to do anything, and we must de- 
pend on private means to fit up a large steamer, for the 
work I wish to do requires a good deal of money. Stili 
I hope I may accomplish it before I get too old to 
e-njoy it. 


to fltjyoy 

CamSiUMIB, TAnas-t April 23, 1383. 

My deab Htjxley : — 

It becomea my pleasant duty to inform you that at 
the last meetiag of the National Academy of Sciences 
held at Washington you wsre elected a Foreign Asao- 
ciate. The pro per diploma will be forwarded to you ia 
due time, and I hope you will net object to your Asso¬ 
ciatos who move in the first colored ecientific circles on 
the other side. Thia n otice ia not perhaps aa formal as 
it shoutd be, but I trust the stUfness of the p&rchment 
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will mate up for the informality of this “first of Ex- 
chaoge.” 

Always youra very tmly, 

A. Aoabsiz, 

Foreign Secretary, N, A. S. 

TO SUXLBT 

NkwpobiT, S*ft* 10,18S3. 

I am getfcing now to work aeriouely at my final Blake 
Report for the public, and ehould like greatly for tbe 
Cephalopotb to include an account of the 11 Spirula,” of 
which I aent you the only specimen we had for com- 
pariaon with those of the Challenger. If you are suf- 
ficiently well advanced ndt to need the specimen aoy 
longer, I ehould be glad to have it aguin, If aot, and 
you could send me proofa of youT Platea on the Chal- 
lenger speci mens and a short account of the peculianti es 
of our specimen for use here, and copy of what youthink 
migbt be lnterestiiig in a popular account of the Natcral 
Hiatory of su-cE an arpedition as the Blafee, I should 
greatly value it. Of cotirae any such cqpymg of your 
manu&cript ae is required, pleaae bave done at my ex¬ 
pense. I have nearly ali the Preliminary Reporta of the 
different departments io, and trust the Report will not 
be delayed so long that nobody will care to hear about 
the Blake any longer. 

I hope you have reeeived hy thia time a short Memoir 
of mine on the Florida Reefs, and the first part of one 
oa Porpita and Velella, and being old friends of yours 
may intereat you. 

I had the pleaaure of haying Sir Charles Bowen to 
dine here (Newport), and am greatly obliged to you for 
gmng me a ckance to m&ke his acqimuitaiiee. 
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I have this Biunmer gone buck to my Fiatea and irith 
the help of an excellent assistant, C. 0. Whitman s ha ve 
some good things, We ahall hope to publish, early next 
year a good Memoir, made up of all my accumulationa 
for twenty yeara and a carefal revieion by ad outsider 
duriog two years. 

I almoet forgot to aay how pleaaed your friende here 
were at the ac tum of the Royal Society in electing tkeir 
ne w P resident! 

In the winter of 1883-84 Agassiz chose India as the 
goal o-f his annual journey to get away from the cold 
weather. His Iefeters from there are thoae of a eaaaal 
traveller in a well-known land, wko obtaioed his firat 
glimpae of the Hinoalayaa from Darjeeling, and visited 
most of the cities which make India a pilgrimage to the 
English* One of his experiencee was, however, unusual, 
for he saw the installation of the Nizam at Hydera- 
bad: — 

“ To this I had been invited, thanks to the hind of¬ 
fice s of Colonei Chapman, the militaiy Secretary of the 
Commander-in-Chief {General Stewart), whose ac quam t- 
ance I made on the way from Brindisi to Bombay, who 
not only made out my itinerary but also gave me letters 
to all his frianda and acquaintaneeB, and I wa e thus 
passed on from one delightful bimgalow to another ini¬ 
tii I returned to Bombay. At Hyderabad I spent three 
days during the festi vities of the installation,, living in 
part in camp witb other invited goe&ts, having a huge 
tent, an attendant of my own, a hed-room and sitting- 
room and tont for a bath-room, and all the gnest» din- 
ing together in a httge tent and meetiog affcer diu ner 
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m another of stili greater size. Tbe last day wheo the 
ceremoniea were over we were allotted to sundry w big 
bugs ” of the city to see tbe illuminatio n&> the like of 
which I bave never seen again, tbe whole place illum- 
inated bj hundieda of thousands of colored oil lamps of 
ali ahapea and sizes, 

' C I was meat fortunata to b-e able to sae this first Dur* 
bar ; tbe native* in ali th^ir gloiy, bedeflbed witb pearls 
and diantonds and mbiea and otber s tones, in gruat con- 
trast to tbe dark European clotblng of tbe guests, tbe 
dressea of the ladies and tbe gay uniforma of sono crack 
Engli&h regiment alone relieving tbe monotony of tbe 
European eide of the festi val. I sball ne ver forget tbe 
aulleu look of the chiefa, as they seemed to feel tbe Ni¬ 
sam, or 90 me of tbe natives had been eligbted, and cer* 
tainly tbe mode of proc edure of Lord Ripon was enougb 
to irritate tbe dullest suweptibility. Everything aeemed 
to be done to aggravate the native princes, and it was 
net a pleasant feeling to kaow that tbere were 300,000 
native troopa in a city of tbe saue number -of people, all 
fanatic Mohammedans ready to braak out at tbe least 
pro vocati on, and to oppoae tbem was one regimen t of 
Laacers and a horae battery of artillery. 

u I waa qnartered witb the Nizam’8 brother-in-la-w, 
wbo had been educated in Europe and epote Frencb, 
and I, being an American, be and tbe Afghan chief witb 
bim did not besitate to express tbeir feelings towords 
tbe Eiigliab, Tbe NizAm'* br<jtber-ia-law lived in a pal- 
aee built in a aquare witb a buge wooden door protected 
by small field guna and a small gamson roady to defend 
it from outaide attack, half a dozen huge elephanto 
ready to stari up and charge auy mob that might make 
tbemeelvea un pleasant. 
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w With «ne of the Afghan chiefa we went to iako an 
elephant ride through the narrow streets of flyderabad, 
with. a howling eacort preceding os and an equally dis- 
reputablB crowd yelling and hooting behind ua, suring» 
ing th-eir guna and apem in a most carelesa manne r. I 
don J t know which seemed the most dangerous, the 
eseort or the popnlace which followed us. The crowd 
was 8« great that the elephante could ©nly proceed at a 
very slow walk, puttiag out their trunkfl and one foot 
at a time to pu&b aside the sol id maas of people which 
confronted us and which seemed to rise on the ai des of 
the w&lls of the houaea aa we slowly forged on.” 

Early in the spring Agasm waa back in Cambridge, 
bringing with him a very complete collectioa of pboto- 
graphs of Indian architectura, and some super b piecea 
of old jewelry. 


TO &m JOHN MUBHAY 

Newport, Ang. 8 , 1884 . 

I kre to thank you for Vol. I of the Physical Chem- 
istiy of the CbaHenger, which came aafely to haud, and 
which I ’ve just dipped into a litfcle. How are you gefr 
ting on with that Prelimioary Report on the bottoms? 
Are you c-oming over this year to the scientific meet- 
inga? If ao, don't fail to drop in upon me here. I ehall 
not budge. I’*e been so keeled up aince Jnly — good 
for nothlng, and. the d-octor s&yb the w&rmng I hav£ 
thie time .b one I can't afford to neglect and that I 
mu&t give up eveiything I posaibly can. So I ehall stay 
here priocipaUy and hope that a few of my friende will 
drop in on me r but I &m gettiag poor company just 
now. 1 hope to- hnish my Blake Report, but that of 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF MICHIGAN 



HEXI00 AND INDIA 


211 


eourfle u poatponed for the praeut and I ahall do well if 
I can keep away from ibe undertaker. Everything was 
arranged for me to make a dredging trip — Guayaquil, 
Galapagos, Panama — next spring, and owing to aorae 
cussedneas- of the Treasury Department tbe whole thiag 
is knocked in tbe head, and I had a fine chance to use & 
700 ton steamer whicb will pass orer the diatrict and do 
nothing! 

Financial affaire here seem to be going to the e terna! 
bow-wowa,. bnt I hope tbe faJl will stop before we reach 
helt, bnt juat now the more you bave of anything the 
poorer a fello w feek. 

How are yoa gefcting on for funde for the now Bio- 
logical Laboratory? I aeo you ha ve plenty of nomes, 
but bow *a the caah ? Lyman has roturned from Wash¬ 
ington for the praeut till fall, but he 1 b so anxieua to 
be retnrne-d agam (electi on in November) and eo deep 
in politics, that 1 do not believe a new deep-sea Ophiuran 
even would turn bim a side from his politics. 

TO F. A. FOKEL 

Cajibwdo*, Oot. 10,1884* 

I have just got your letter of Sept. 17th announcing 
that the Soctettf Holv^tique des Sciences Naturelles had 
d one me the honor to elect me an honorary member* 

Please be kind enough to thank the Sod^td Helvd- 
tiqueforhaving inwribed my came among ite memberq, 
Permit me also to thank you for the exfcremely kind 
wsy in whicb yon seud me thia newa. Although I left 
Europe when very young, and have become a complete 
American, it is with great pleasure that t reeeive the 
tokens of approbation tbat my Old World colleagnea 
have done me the honor to show me. 

\ i 
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Some jears later, in acknowledging his election as a 
Foreign Member of the Bojal Society, he wrote, “ AI- 
thougb I have little ambition, yet I ha ve a very soft 
epot for the praiae of mj peora.” Certamly ne man e ver 
caied leas for empty honora, bufc he valued the recogni- 
taon of acieaitifie men. 
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CHAPTER X 

1886-1890 

HOEE W4HPBBriT0& AND TYOJRK 

Aqasstz's usual winter pilgrimage led liim in 1885 
to the Sandwich Islands, whoee bggpitable storea were 
in those days ruled by that genial and unconventiacal 
monarch, Kalakaua, who waa only too ready ou the 
slighteat provocation to throw off the burdeng of rcy- 
alty. Agaasiz spent the greater part of the winter roam- 
ing among the islanda, s6metim0& A gUO&t On 60me great 
sugar pLantafcion, sometimea exploriug the wonderfully 
p icture &qu e gorges in which the islands abound, viaiting 
the volcanoes, or efcud ying the coral reefs* often in &ome 
native outrigged canoe, which his Hawaiian fiehertaeu 
skilfully steered along the edge of the break-ers ponud- 
ing on the reef flat. 


Hc»roi.t?LtT, Ju. 27, lSfl6. 

“I arrived here on timeafter a good pa&aage as. com¬ 
par e d to an Atlantic one, but in sptte of this I was mone 
seasick than I remember having been for a long time.. 
I ha ve spent the tunc thus far in making up for mj lost 
meals and riding and rowing round the island. The 
scenery is very pretty, and the re are codices tripe to be 
made and a great deal to &ee. Thus far I have dona 
nothing except bove a good time, and when I get baclt 
froio my trip to the other islands I expect to spend my 
time tn looMng up the coral reef a and something of the 
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manne vorld of the place. This ia a most charming cou- 
trast to Florida where time hangs so heary on yout 
handa. Here there is eomething new to see and to do 
the whole time. I had the good luck to make the pasa- 
age with. the great Californis sugar king, Mr. S ■ ■■ 
a smart, self-made German, who really Controls every- 
thing here; he has given me lettera to his agehta oti the 
two islan-ds I risit, and I shall be well taken care of. I 
fiotl that ali my letters from General Armstrong are to 
the miBaioaary crowd, so that I ahall wait to delire; 
them till my retum. That crowd hates &—«—■ and 1 
can’t throw hitn overboard now — at any rate 1 don’t 
propoee to, he is too sensible a cuaa and very entertaio- 
ing, I haye had an audience with hia Mijesty K ala¬ 
ta, ua ! He appears a moat iooff-enaive and good-oatured 
animal. But it i» a pity to eee the nati rea— they are 
withering before the whitea, and soon the ialands vili of 
their own weight fall into the hands of the Americans,” 

After three daya spent in esaraining the rolcano of 
Kil&ue», be writes from the little rillage of Hilo on the 
Island of Hawaii r u I vas greatlj diaappointed at the 
coral reef here, which amotmts to nothiag’ \ and at 
the amount of Bea life; there ia more in a aquare inch at 
Nabant than on the wh ole beacli of the Bay. I am very 
well and enjoying- erery minute of my time. Hope ali is 
goitig on well at Museum.” 

An amusing little incident^ duriag his wanderiuga 
about the islands, &hows bow unexpecfcedly a bit of ab* 
atract Science may he of the greatest practical ralue* 
One day as Agassiz was sitting with hia host on the 
poreh of the house of a great sugar planter, he noticed 
a sehooner dischargicg a eargo of lime in the roadstead. 
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“ W hy,*' he aeked, rt are you importiDg all that lime ? ” 

“ Because/' repli ed his boat, with e vident contempt 
at hia ignorsnce— u beeause we nae it io great quanti- 
tiea oq the plantation.” 

u Yes, I know,” e&id Agae^izj “bnt ^hy don ! t you 
make it?” 

Make it ( How can I ? fI exckimed the planter. 

** All t.hia pock abcrnt here ia pure limestone; you have 
only to bura it,*’ Agaseiz anawered. 

M My Gtod!” said hia hoat, <f and I Ve heen import- 
ing it for years.” 


W*uon, Maui, F*b, 14,1885. 

4i When you get thiB you will know I atn baek again 
in Honolulu, where 1 sball spend tbe rest of my avail- 
able time fifcudying the eoral reefs. I ha ve enjoyed thia 
past week veiy mueh, riding round the different plant¬ 
atione, seeing the mountaine. Same of the scenery here 
ia indeed beautifuL and many of the gnlchee mu st be 
far more beautiful than anything in the Tosemite Yal- 
ley. I made the aacent of Haleakak— the extinct vol- 
cano of this zsl&nd— very ettc-cesefullj, and after having 
seen the active one on Hawpii you can realize what tbie 
One muat ha ve been when activo. The crater is about 
thirfcy miles, in circumference, blled with lesser conea and 
vente on an immense plateau. —■ which is desolation it- 
self, eunk about two thousand feet below the edge. The 
view from the top is one 1 &hall loug r-emember, so 
totally different from anything else I have e ver seen. 
You are ten thousand feet a bove the line of the sea and 
can fies the horizon towering all round, sothat you feel 
a? i£ you wero in the bottom of a saucor, trying to look 
over the rim. 
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TMs trip has, I think, duce me more good than aoy 
other INe taken. I hav-e practic&lly b-een out in the 
open air fcen hours a day during the past fortaight, 
riding nearly thewhole time fxom twentj to thirty miles 
ft day, The horseg here havp ju*t the gait that swita 
me, and 1 feel as atrong and tough as an ox just now. 
I wish I could stay as I am now- I muat m an age when 
I get home to get more exercise and ahaking iip.” 

TO H. N. MOSELEY 1 

Cambridge, April 9, IBM. 

Here I am bach again from the lelanda of the Bleased 
after a most delightful trip. I came aerosa your tra-oka 
at the Volca.no House, and those of the GhaUeager 
party, I spent three day s np the re and was. loth to lea ve. 
I worked very litfcle, devotiug myaelf to hard riding and 
walking and seeing ali I could. I managed, Lowerer } m 
making theround of Oahu to look up the elevated coraL 
reefs and to study the reefe of Honolulu and o£ the 
weather sicle of the islatid, aleo the seolian Hmeeioneeof 
Maui, which are most interesfcing and tkrow very con- 
siderable light on the elevated reefe of the extremityof 
Oahu near Kahuka Poiut. I ha ve net yet had a chance 
to see what Dana bad to say about thera* 

On my way back I again came euitobs your chirograpby 
at the Hotcl of the Grand Canon o£ the Colorado. I 
hope you stppped at FUgetftff to see thecliff and cave 
dwellmgs near the statio ti. I had an interesfcing time 
thetC atld at Lagana where I went to s&e the AcOmi 
Pueblo. I silao put in a few day a of antiquari an work at 
Santa Fe, went to the San Juan! and [undecipherabie] 
Pueblos, but they did not compare with the Acoma 

1 Of tbe ChaJleoger «Uff, 
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Pueblo; the pueblos near Santa hare felt the influence 
of cmlization too plainlyj they are too near an old 
European sefctlement. I ha ve now seen ali that; ia worth 
seeing in the w&y of the ancient North and South Amer¬ 
ican ruina and shall ferymy haud sometiraeat prsMnting 
wbat acerna to me the trua explanation of the tmity of 
race of ali the people who hara taken part in their 
buildings and whose p&th can, I think, be plainly traced 
from the North where thej are hunten^ to the agri cul¬ 
turis t a of the Fueblos and of Yucatan and Mexico, to 
simila r buildings in South America (Peru and Chile), 
till you come &t la&t to the huntens again of PatagonU 
and the Ea&tern st&ppes of the Andes. 

I am ver j sorry to hear of Mr~ Jeffreys T s death and 
wae very greatly surprised to find that hia favorite col- 
lectiong were to go to Washington. It will hemoat valu- 
ahle to na. But how and why did the B. M. permit so 
valuable a collection to leave England? 

TO KRN 3 T EHLBR 3 

Cahbkbwe, Uij 22 ,I 8 SB. 

Many thanks for your offer to send me hereafter the 
numbera of the “Zeitschrift” as they appear. The sim- 
pleafc way is, a& you sugge&t, to aend it directly by post. 
I shaEl be very glad to get the manuseript and platea 
of your final Report . 1 There are now nat many more to 
come in, and I shall not be aorry to ha ve that off my 
hauda and devote myself again to my seaahore work and 
to the publicatione of the work done by Museum assist¬ 
ant®. We have now, I am happy to say, got along so 
far with the Museum that I do not propose to spend 
either eo much time or money in collection s. The Bale- 

1 Oo the BIbJcb AnneliiL». 
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ontological Roomsalone now remain to be dane, with ex¬ 
ceptio n of the marine faun®, and I can take my time 
about ali this and atart the work more in the directio» 
ia whieh. I ahould have been moat mtemted — that of 
publicat ion o£ work of studente and of professors eu- 
gaged here. I feel as if I had done my duty to the In- 
atitution I have inherited, and at my age — for 1 fear 
we are ah getting on—I have not a greafc many 
working years to atart the Inetitution in the directiori in 
which 1 should like to eee it develop. Had I the Museum 
alone to attend to, I would move fast euough and makc 
progresa rapid enough even for my taete; but whafc with 
all the claitna of the University in various directio na, 
and the necessity of hunting up funda to carry out pro¬ 
jecta, it seeras to lea ve but iittle time for scientific work 
proper, and I often feel as though when I got ready to 
work my time would bo past. That is the great misfor- 
time bf kaving to work is a new cpuntry wbere ev-ery- 
tbing is to be built up and nothing is accomplished 
withont spending the lifetime of private individuals in 
doing what a Government does for you in a few years. 

to ain w. u, plowba 1 

NiiWKHcT, Aiig. 12,1885. 

Many thauks for your kind note of the 2 let July, 
and for the pleasing Information regar ding the Hume 
collectio n, I shall look forward with patience to its Corn¬ 
ing and am very glad to entrusfc our interests to your care 
and Mrs. Flower’*. I am thankful the collection is at 
last safely housed. 

I have beon hard at work this sumtner preparing the 
teit of my final Blake Report, and trusfc to finisb it this 

1 Di coctor of the NjUnral Hietorj Departraent of the BritLih Museum. 
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fall and leave it to awadt the finishing q£ the illustra¬ 
ti ons during nest winter. I hope I may get aerosa and 
on mj way to warmer elimes find you in your new 
quartem. PLea&e give my kindest remembracces to Mre* 
Flo ver and my congratulatione and beat wish.es on the 
marriage o£ your daughters. My boys are getting on; 
the eldest ia- now 23, and having passed through Cam- 
bridge, has caught the cowboy mania and ia herding 
cattle in Arinona. The aecond ia devoting himself to 
growing, and having reached 6 feet and 190 pounds I 
hope he will Btop, The baby ia and is the only one 
1 depend on rnueh, and this will not be for longj as he 
U looking forvard to collega. I vas sorry to hear from 
young Carpeuter that Hvudey vas no better and waa 
giying up ali hia posta. As for myself, I have turned 
over a new leaf F giving up all work for other people, 
becoming thoroughly selfish., and' the resuit is that 1 
feel like a fighting cock and hope now to be able to do- 
a few things in which I am interested before I lose all 
my go. I hope thia fall to get out the firat part of an 
extensive paper on Embryology of Fishes, which you 
will receive in due time. 

In the fall of 1885, Preaideut Cleveknd offered Agas- 
8lz the position of Superintendent of the Coast Suivey 
and acientific adviser of the administration, Aga&siz vas 
much fcouched and pl-eased at thia mark of appreciation, 
coming as it did at a time when the Coast Survey vas 
not the only BcieutifiegoTernment bureau that ehowed evi- 
dence of a need of reorganization, a condition of affab» 
that had greatly troubled him, and in which he had at- 
tempted to exert his influence, only to calt down the ani- 
moBity of lOMe of the scientific men at Washington. 
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However, he felt that it vas out of the questi on t* 
consider the offer, for te thought the post should be 
filled by a professi oaal mathematicUn or phyaicist; the 
necessity of leaving every winter for tk health waa also 
an objection, to aay cothing of the intere&ts which held 
him at Cambridge, and the sacrifice of his ovn scientifie 
work that snch a positio» would involve. 

TO E, Lir GOPKIH 1 

Xewpobt, Sept. 80 , ISSE. 

Your dispatch came dulj to haud and I hope the 
reply reached yon. I am sorely fcempted to give up every- 
thiag and gu to Washington, for to become the chief 
soientifio adviser of the Government and be able to 
mfluonca legislatio» as far as eaa be dono, on behalf 
of Science, is a thing of which any man migbt well be 
proud, and not lightly to bedeclined. Were I five yaars 
oldar I irOTild not hesitato a momenti Bnt I am afraid 
of taking hold of a new thing on account of my health. 
1 am just getting out of the vroods and my private in- 
teresta, on which my acientific fatura depeuds, are in 
sueh a condition that 1 could not in justiee to othera 
leave their management at present in nntried hauda, so 
I had to d-ecline. 

Stili thero is tha other side. I fear I ahould be much 
lite a bull in a cbina sbop; what with red tape, and 
etiquette, the Superintendent to be, who ia somewhat of 
an autocrat, might have a hard time. It has been most 
gratifying to see how unaaimouslj my stiitintilic eol- 
le&gues and frienda, as well as the public, ha ve approved 
tbe choice of the President, and tbe matmer in which 
it waa offened to me by him through the Seeretary of 

* 1 Editor of the N^ation. 
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the Treasury, was cordial an the extreme and most flat- 
tering, fori hadbeeu eounded in tke naiddle of the sum- 
mer and had given a moat emphatic denial at tbat time. 

The following winter ( 1885 -S 6 ) lie wrenfc to Egypt* 
which had not then become the great playground of 
Europe and America, dotted with the huge caravansa¬ 
ries which meet the modera touriet at every turn. Thase 
wer* the daya o£ the inauneetion on the Upper Nile; 
the Soud&n waa in possessio n of the followerg gf the 
Mahdi, and ali travel above the First Cataract waa bus- 
pended. " There are not many travellers,” he writes, 
“ but there are also- very few fadlitaea for getting aey- 
where, the Government having sehzed everything thafc 
can float or walk to transport troops and maternis to 
the So-udan.” 

The place th&t he had engaged on a boat up the 
Nile wae requmtioned by an Engliah officer, and he waa 
obliged to wait for a later steamer. He had the good 
luck to reach Assomn, the end of his jouniey, just as 
the Cairo Museum was opening some tomba in the 
neighborhood. On hia returo to Cairo, finditig that all 
the eteamere for Italy were full, he took passage for 
Conatantinople, stopped a conple of daye in Ath ena, and 
retura ed to America by way of Vienna, Paria, and 
London. 

TO H39 SECRETAE*, MI3S E. H* CLARK 

Araos, Maroh i, 1986. 

Athens is a very clean and wholly uneastern place, 
the native costumee of the mgn and womgn very g-or- 
geous, that of the women specially ao, but few of them 
hoire ver wear it in public. It being carnival time the re 
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were rather more thaa usual out. Everybody here is en 
tiptpe ab out th& war. You seu nothing but soidiers in 
the stieeta, and it 'a melaucholy to aee a ama.ll couatry 
litte Grreece spending all ita aubstance in aimy and navy. 
The ruina here and collectione are most interestiog, but 
strange to aay tbey are not baif as well eared for as 
are the Egyptian ruins, and coneidering all the talk that 
classica! pe opia all over the world make ab out Athana 
and all her glory, the state of the anclent remaine and 
collectio na is a disgrace to the cultivated races. How* 
ever* it has alweya been that way 4 Whenever the clasa- 
ical people and the literary cusses want anything, they 
always appeal to Government. They ne ver thinh of the 
simpler method of putting their hands in their own 
pockets. 

I h*ye got bold of » very pleaaapt Eoglishman ivho 
ia going to Vienna and who hae been Tfith ne on the 
steamer from Aleiandria, and we shall keep company till 
Vienna, where be stays for a time. So it vritl be quite 
pleaa&nt to ha ve a decent travelling cotnpauion and some 
one to talk to. 


CONSTAMTTWOPLE, Huflh 9, 1885, 

“I ha ve been much disappointed at ibis place. It haa 
lost nearly all ita Oriental charm, having been greatly 
gpoiled by European influence of the East. It has kept 
only ite dirfc. The bazaare are very poor and there is 
littis to be bongfat here except a few Fersian thiugs and 
nigs, of which very fine ones could be picked iip witb 
ample time to waste in barga-ioing and eitting stili. It 
ta-kee abont four daye to buy the emallest thing at a 
reasonable rate, 

We had a miser&ble passage from Athena here, and 
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it was a deli^t to ali to get into the smooth water o£ 
the Dardanellea. Such a wretched little stearaer; tbe 
Blake waa a floating palace compared to Iter. We were 
also bles&ed wifch the mosfc abotninable set o£ passengera, 
a eouple of German swella and a Frenet count, who 
were at the same hotel at Athene, where they had maa- 
aged to rnake themsehea as offensive as pos&ibie to 
everybody* They continued the procesa on the ship and 
came near betag thrown overboard by some Italians 
who thought tbemeelv&s a good deal better tban they 
were* Everytady waa eorry they were not drowncd.” 

TO HUXLBY 

Caubbidoi, Mass., ApiQ 17, 1886. 

Your capital letter on the subjeet of the Engliah 
Fishery Board has beon republished on thia side, mueh 
to the diagust of the friends of general and unlimited 
government coddling of Science. Our weak-krieed peri- 
odical “Science/ 1 which ia strictly impartial and there- 
fore represeuts nothing, has during the past winter beer* 
crowded with artides oo the beauty and benefit? to be 
derived from. federal pap liberally sopplied to every 
erA.nk who has a schema* The rrafortunate diasentcr?, 
who ? lite myaelf, don’t believa in such a policy, have 
been held up to tbe publio ridicule as simple-minded and 
nearly idictie cusses who had no conceptione of the 
grandeor of Science! It makes very amusing readiog, 
but it 'a somewhat discouragiog to see criticisma of opin¬ 
ione uttered frankly dealt out in such a spirit, and will 
make me at least most careful how I give my views to 
Government committees, if the meo of Science in the 
Coiintry are bent to wai-p and tnUrepre&enfc the plainest 
Btatcmenta and inrolve oae in endlesa and useless dis- 
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cu&sions. I Ve come to the coneluaion that my besfc plan 

ia to mind my OWa buainess, And devote m j time to work 
and the publication o£ wbat I Lare to aay, and leave 
theae dbcosfiions tohe carried on by the Other side aloae* 

Calemzt, Oot A 18&6. 

u I nevet SfiW Anytbing like the Steel pena here— they 
are Bimply abominable. I a ha 11 ha ve to briDg up my gwn 
quilis hereafter, or I run riak of Bpoiling forever my 
otherwiae atriking chirography. The weather to-day is 
Biiperb agam. 1 have taken advantage of the day to take 
a genera.1 snrvey of the locatioo and of the proposed 
alte rations and additione, and by to-morrow ahall ha ve 
aeon ali the etnface places, and then will m&ke out a 
program for the next fWe yeare, wVch will open the 
eyes of ali concerned ; and in dve years from now there 
is nothi ng I have dreamt of I cannot then carry out* 
even if copper goea to ten cents t! againj which I dcrat 
think it vili for a while at leaet. 

I ahall be hard at work for a while here and hope by 
middle of the week to be abi e to eay when I can leave, 
But I ahall have to come back by way of Philadelphia 
and se e the bnildera who are to male ali the new equip- 
ment and make aure we can carry out the program, for 
it is one which will tax the largeat shops of the country 
to the ntmost, and to make time aa laid out on the time* 
table of the proposed doplication will need ali the man- 
Agement abd forethaught possible. But if I eucceed it 
will be the greatest fcbing e ver dono ia a rnining way, I 
have not yet had a chance to go to tha milia where the 
great changes have taken place and see vrhafc has been 
accompliahed. The fact is, X Ve only jnst awakened to 
the diecovery that if I had apent my thonghta and capi* 
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tal on Calumet tb* l&st ton years, instead of ali the other 
moon&hine enterpri&ea in Mexico, etc., I should now be 
a very rich mau, and be able to do ali I have arer 
dreamed of in mj wiidest days. However, it ia not too 
late, and if I can carry out iny pians, which eeera per- 
fectly feasible to the men here, I shall ia less than fi ve 
ye&rs treble our dividenda. 

1 m up eatly, run rouod ali d&y and talk ali evening 
te the various bosses and hear what tbey have to &ay 
and suggest, and think tbat by the time I get off the 
whole plan for five years will be Lud out lite a time- 
table, to which we can work and lose no time* if wa take 
mattere in hand nov. 

The weather continues magnificent. Went to Lake 
Superior yesterday. The woods are superb now, and I 
enjoyed tramping algng the choree and trying to find a 
suitoble site for the loeatioa o£ waterworks which ve 
shall shortly have to pnt up to supply tliU place witb 
water, as ali the wells are beiog dried up by the mine 
as it gets deeper and deeper.” 

But such rosy prospects were unexpectedly postponed 
by a series of disastrous fires in the timbering of the 
mine, which, bad it not been for AgaBsiz*B ingenuity in 
devising new methode for extiaguishing them, would 
probably have resui ted in au overwhelmibg ealamity. 
The burning portions of the mine were eealed, and 
stearo forced into them through pipes that led well down 
the flhafts ; later carbo nio acid gas was manufactured on 
a buge 8cale, and many million feet were forced into 
the miae in the same way. Such devicea proved suecew 
fui in eventually extinguishing the fires, but the mine 
was crippled for a n umber of years. 
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Writing to Murray in Januaty, 1888, Agasan says: 
“We ougbt to ha ve made milltons by the rise ia cop- 
per; it unfortunately caught ue with a fi re m the mine, 
which is stili buruing, and I have had the satisfaction 
of seeiog others reap the benefit of a state o£ thiugpfor 
which I had betm hoping for five y-eare. It is aggravat- 
ing to have things happen as oae anticipatos, and then 
wheu the time comes, to be kuoched out of time by 
such a disaster as has hit us. However, better luck nexfc 
tione ” 

By October he writes from Calumet; “ Everyfching ia 
humming here, and if we beep on as now,no accidenta, 
we ah ali nearly catch up ali our copper allowaace 1 by 
January 1, and after that are sure of $30 to $35 per 
share as long as the syn dicate lasts—two yeara at $35, 
and then from $40 to $50! 1 after the equipment is in¬ 
it heginS to lobh as if I might yet have my [exploriog^] 
Btearaer.” 

Stili another fire further crippled the mine j early in 
1889 he writes: “ Calumet is at last put out again, but 
I fear the damage of these successive fires has been very 
great and will use up much of the profit.” A few months 
later he eaya: " I find things at the mine in much bet- 
ter condition than I feared the fire would leave them 
after heing closed so long. So I shall go h&ck greatly 
rdieved and trust thU will be the end of our burning. 
It ■* getting to be worse fcban the fire of the Yestal 
Virgina.” 

But to turn back again to his more eongenial fields; 

1 R^len to AH amng^ZDeilt witk A Frenoli sjndicate tbmi nttennptcd to 

contfol the copper nmfke t of the irarid. 

1 it ite mmt proaptromi porujd, Calumet pwd 8100 a obarc in one 
flscal ffitTi 
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for, apart from hia in teres t in the development of a gre&t 
indiistry and the weifare of ita employees, he always 
regarded Calumet as the means that enabled him to 
accompliab his scientific wotk, In the fall of 1387 he 
characteria-tically writes Murray: <f I am getting on well 

Tvith my Blake Beport and hope to have the d-thing 

oat aoon. I Ve done notlii ng this etimtner but correct 
proof and am almoat dead.” That winter he found time 
to visit his confrferes in Germany, Paria, and London, 
going down to Cambridge before retuming to its name- 
sake in the New World, to receive an honorary degree. 
Marks of recognition of his thalassographic researchea 
were now faat accumulatio g from ali parts of Europe;, 
ia the Bummer he ekcted a Correepoading Member 
of the French Academy of Science. 

The first few lines of the neifc letter refer to the so 
called “Conspiiacy of Sil en ce . 1tf On the lettim of th* 
Challenger, Murray had been advised not to puhliah 
ha&tily his tbeory of coTat reefs. This had delayed its 
appearauce for a couple of years. The Dnke of Argyll, 
stumbling aerosa the fact, had construed it into a delib¬ 
erate attempt on the part of the English scientific world 
to siipprew the truth, for fear of injnring the preatige 
of Darwin, who beld different views in the matior. Thia 
called forth an indignant prote&t from Huxley t he after- 
ward, however, wrote Agaaeiz: “I heg yon to believe 
that I had not the slightest intentlon of posing as a de¬ 
fendet of Darwin 1 » viewe [on corai reefa]. My purpoae 
was to deal with the Duke’a ehargea againat the honor 
of scientific meo, and I did not want to diminish the 
force of my blowa by raising any eide l&aues." 
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TO SIB JOBtf StCTRBir 

Cakbkiwk, Dxc. 5,1887, 

I ha ve been greatly amused at the articles. in “ Fort- 
nightly” and u Nature** by the Duke, Huxley, and 
Bontiey. I am auiprised that Huxley ahould have taken 
ap tbe cudgels ib favor of DarwiD r s theoiy* But Huxley 
haa always hankered aftec a flunken continent in the 
Pacific; and Darwin, who has always objected to that 
Irind of juggling with continenti, could not resist when 
it came to coral reefs to do j ost the same thing, and calla 
the reefe of the Pacific, if I remember rightly, the laet 
tra-cee of a sinkmg continent 1 It is no use to talk of 
Bubaidenee in tbe Yucatan plateau in case of auch a fine 
atoll as the Al&cian, gr on the Florida Beef in -case of 
Marqueaas, Stili we can waifc and lefc them fight it out* 
I waa somewhat surprised in Darwin’e Life to eae the 
element of wishing his cause to eucceed as a causa 
hiought out so prominently. The one thing always 
cl&imed by Darwin*e friende had been his absolute im- 
parfciality te his own case. Certainly hia correspondence 
with Hooker, Huxley, and Gray shows no eucb thing. 
However, I don*t want to branch dL The book is a 
mighty interesting one and admirably put together* 

TO TRITZ HULUEB 

. CAMEIBflK, U|J p8, 1S6S. 

I hope that by this time the Life of my father has 
reaehed you, and if it has not pleaae to let me know and 
I will aend you another copy. But if you can indicate 
to me any safe method of forwarding, I should of couree 
like te avad myself of it, I t™»t that my 41 Tbree Oviws 
of tbe Blake *’ hae aUo axrived safely and tbat you will 
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£Lnd &ome intereat ia tkis aketcb ol the West&rti Atlantic 
off our shores. I ha ve been nearly five ye&re working 
this u p, and am not sorry to ha ve this work behind me 
and to be able to go b&ck again to my Laboratory at 
the seashore an d my embryological work which I ha ve 
60 long neglected. Itwaa to mea bitter disappbiEtment 
not to be able to joia the Albatross at Panama, but 
owing to the severe and dangerous illness of my part- 
ner I was obliged to romain in Cambridge, although the 
Fifeh CommiBsion kindly kept the ste&mer OYfit at Pinatua 
for more thun tea daya in hopes of giving me a chance 
to go, 3 ut it was hopeleas, and I shall ha ve to be aatia- 
fied in working np a part of the collections, a very dif¬ 
ferent thing from having had a ahare in securing them 
on the spot, and catching and obeerving ali the accee- 
sories which give life and intereat to such material, 
Weiejoaau^ speculatio ne ha ve iutereeted us here to a 
great degree, and I am desirous to see to what they will 
lead. We are going ahead here constantly and enlarging 
our faeilities for the study of Natur&l Hiatory, and bofore 
lung I hope to aee nearly ali the pians laid tmfc when I 
liret began to work here, carried out, at least so far that 
it will be a comparatively easy task to finish the suhemes 
which were begun by my fafcher, and which hare growr» 
far beyond the wildest dreams he ever eould have in- 
dulged in* It has been to me a great satisfaction to have 
the means to do so mucb for scienqe here, and if the 
mere administrative work of so large an establishment 
has crippled to- a certain extont my own acientific work, 
I eau etill have the satisfaction of knowing that where 
I a Ione migbt have been at work, there are now a dozen 
in full activity. The generat care of the Univeraifcy, 
which has of late yeara taken so great a deveLopment, 
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hajt also materialiy increased my work in many direc- 
tums not my ovo and compelled me to give a lending 
hand to building up other acientific departments, Bufc 
in a new eountry, where ali is to be moulded, it h no 
emall satisfaction to feel that one ia a power behind tbe 
throne for good and for evil. 

I need not say bow glad I was to receive your letter 
and to Lear agam from you, for I have never forgotten 
that it iras from you that 1 received the firet friendly 
recognition of one of the fixst papera I e ver wrote, and 
that your kind words did mueh to keep me in a patii 
which did not seem to have too many attraotiona for a 
young and ambitione student. 

TO H17XL£¥ 

Caldhit^ Oct- 16,1886. 

I intended long before this to ha ve ane ver e d your 
kind note, which reached me at Newport, bnt I have faad 
an extendod fit of lazinesa and have allowed myself to 
put off during this summer ali that was not absolntely 

pssential. The strrain pf last winter floored me at laet 

/ 

and I Ve not been able to buckle down to work as I 
ho-ped to do at theaeaehore, I am here on my senii-aonual 
visit to the mines, and the doctor has ordered me for a 
few weeks to the mountains in Colorado. So I am on my 
way to the other side of the Rockies, into what is said 
to be a mdSt beaufciful fiOuntry just heyond the main 
divide of the Rocky Mountains, back of Denver and 
Leadyille. He thinka thafs ali 1 need to start freah 9 
speciatly if I get away during the coming w in ter. 

I was sony to hear from Mrs. Moseley of the poor 
condition of Moseley *s health; the poor fello w seemB 
utterly broken down, and hia chanee for an y more work 
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veiy poor, I hope mine ia not aH gena, for i£ the Frenet 
genti emea who ha ve so kindly umlerfeaken the task of 
special providence to the eopper market wUl only per- 
form that office a few y&ars, they will enable me to carry 
out aO the plane I over dreataed of, before I am too old 
to carry ihem out myselft And I trust that at any rate 
they will enable me to goahead within reaeonable time 
and explora the Gulf Stream on tnv own account and not 
be dependent upon the aid of Government, which, as 
you tnow, I look npon as the worst kind of asaistance. 
The oew Fish Commi ssioner haa tried to do his beat to 

continue to extend to naturalists the facilities of the 

Wood’a Holo Statiou, but Congresa has drawn a line 
through the bulkof hiB appropriatione for that purpose, 
and our expenditures are eo well arranged that it may 
be the end of the summer before the money for the season 
is availahle. 

The present beads of Government scientific bureaus 
at Washington are starting a cru^ade for ft great Na¬ 
tional Univereifcy to have ita Beat there. It may do very 
well for a beginning, but after ten or fifteen years no 
Professor would be anything but a political demagogue, 
and it would be the worst thing for Science and the 
ezisting Univeraities— of which there are too many 
already —to ha.V6 officia! sciente get a atrOnger foothold 
and have gre-ater influence than it already hae. It haa 
killed all in di viduali ty in Geology, the Professora of 
Geology ee the United States being, with few excep- 
tiona, the satellites of the Director of the Geologieal 
Survey of the United States. I hope to get baek to 
Cambridge towards the tniddle of November and you 
may see me drop in upoa jon in January on tny way 
somewhere. 
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He spent the winter o£ 1888-89 in northern Africa, 
accompanied by his second son Maximilian, who, baving 
juat left Harvard, went with his father on moat of hia 
later Tvanderings. The two made ide&l travelling com- 
paniona, the calm placidity of the son acting as an ex¬ 
cellent foll to the occasional nervous impetmisity of the 
father, 

Agaasiz J s letters of this winter cover what is m>w 
suoh well-worn ground tbat, except for a few extracte, 
they would he out of place here; writing frurn Constan¬ 
tine, he says: “ The ecenery eo far, fxom Tunig to Con¬ 
stantine, is prGtty, hut tame and not worth seeing to 
one who has travelled as much as I have; were I alone 
X should give up the whole thicg at oece and go horne, 
— it *b not worth the journey. But Max enjQys it im- 
mensely and he is firsfc-rate company travelling, alwaya 
cheerful and pleased and aatisfied.” 

The folio wing may be interesting aashowing a scien* 
tific mana impreasion of the desert: — 


Bibkba, Feb. 7, 3&B9. 

11 My visit to this place has b een most satisfacto ry and 
I think X have found out what has been the former con- 
ditions of the deBert, much to my aatisfaction at least, 
I nover liked greatly the vario us explanatioris which 
had been given of the formation of the desert, and I 
thiiik I h&ve seen the whole thing and can explain ruost 
naturally what now exists on the Sahara from what I 
saw along- the line of the railroad, on the high plateaus, 
the Hondas, as they are called, on the way to Biskra. 
I drove this day ahout twenty miles into the desert to 
an oasis ealled Sidi Ocka, and on the way there got all 
the evidence I waated that my explanatiori waa at leasfc 
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far more reasonable than any other I had seen, calling 
upon gr&at elevatio a and all kitida of cataclysma to ex* 
pia ici >vbat &eems to me a meat simple thing. The whole 
phenomenon ia very much like that whieh has caused 
our Great Salt Lake Basia and the Sinka of Nevada and 
Idaho and Utah and that part of the West. 

I have been greatly infcerested in the few dayg I ha ve 
Bpent here and they have fuliy repaid me, and I dare 
aay if I don’t see much I shaU at any rate get an exceb 
lent idea of the physical geography of Northern Africa, 
whieh is cerfcainly very diderent froxn that of any other 
region I have seen. The oasis here is an interesting 
One, and the life of the Araba on the deaert in their 
tenta and with their Wds of camela and of goats and 
sheep is much ljke what I saw on the Nile, oaly here 
they are in their dement. As for the Arab villages they 
are all alike, mud walls, low houses, narrow streets, filthy 
ae can be, and hero and there squaros planted with date 
palms, oranges and lemons, whieh relieve the sce-ne. 
The Arab dresa is very monotonous, — like the desert 
yoa eee nothing but their graj cloaks; occasio na Ily a 
gaudily dresaed woman on the doorstepa with her sil ver 
bangles and rings and necklaces, The hazaars of thia lit- 
tle place and of the Arab villagea we have seen are not 
very gaudy, but at any rate they have not been coc¬ 
ta mi nate d by French influence, aa at Tunis or Constan¬ 
tine, where they are no longer charaeteristic. Stili even 
here the gooda for sale are gradually becoming the very 
flimaieat of European make in competition with the hand- 
made native work. There are in a sto re here plenty of 
reptiles and insecte for sale, but so badly presemd that 
1 do not care to get any .” 
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On his retura to Gambridge he writes: “ I come back 
in good order, but how lo-ng I will remaiu so remaina 
to be seen. I greatly fear that I ha ve xeached the stage 
where I am veli ocly when I do nothing, and that is not a 
very agreeable prospect for an active individua! lite me." 

Iu the fallj Agassix was off-ered charge of tbe section 
of Mariae Zoology on the U.S.S. Pensaeola, which con- 
veyed the U.S. Eclipso expedition to West Africa, the 
idea beiiig to dredge from the Equator to the Cape, 
while the astronomeTS were at work on land. Unfortu- 
nately, he was asked to join the expedition at eo late a 
date that he found it impossible to fit ou.t the vessel in 
time unlese he could transfer the Blake eqnipment to the 
Pensaeola ^ this, owiug to red tape, he was un&ble to do. 

TO BUXLE7 

CAvliUDOK, Jjul 14,1890. 

We were ver y sorry not to be able to have your aoa 
to stay with us while he was in Cambridge. But I ha ve 
been laid up with a most obstinate fever sin ce the be- 
ginning of December and am only allowed now to aee 
one or two people and to write an occasional note. For- 
tunatelji your son feli iuto good hands and I hope he 
will be able to do what he has plana ed. But it needs 
good baeking from a few rich parenta in New York, and 
with that he ia safe. Most of the schools, sueh as he pro¬ 
poles to estahlish, are under the wiog of &ome denomi¬ 
nati on, but tbere is plenty of liberal spirit to support an 
entirely unseetarian affair. 

My fever has upset ali my plana for worh for thia 
winter. I came back from the West feellng particularly 
well and hoped for a steady working winter. I ijpe- 
cially bterested Ln working up tbe mater Lai of a most 
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infceresfcing new stalked Crin&id, closely allied to Apio* 
crinus, and one ol tLe moet interesting finde £rom the 
deep sea. It was collected by the Albatross — Fish Com- 
miafiioD ste&mer—* off one of the Galapagos, 0£ course 
all this ia himg up to my great disguat, and the doctor 
eays it will be fully a month before I can hope to be at 
work regularly agaia. 

I waa glad to hear you bad cast the dust of London 
from your feet and were quite well again ia your new 
Home in the country and able to do quite as muuh work 
as you like. By the way, a few days before I knocked 
pff work ? Muxray wrote me he should only publish onp 
more Tolume of the Challenger, and a aupplementaiy 
nuruber COnt&ming your M&moir on Spirula. I£ you 
have quite dono mth my specimen I ebould be glad to 
have it again. The beet way of shipping it would be to 
put the bottle in a smalL box and lea ve it at the London 
office of the Cunard Line, asking them to send it to 
Boston by their fir^fc ateamer. 

By the spring of 1889, the fa^ade of the Museum 
building had been completed, witb the exception of the 
corner piece. Except for the seetions of botany and min- 
er&logy, built by subscriptione colleeted with Agassiz a 
help by Professore Goodale and Cooke, nearh sil the 
building and the publicatione, as well as most of the col¬ 
lectio os in the Museum of Comparative Zoology proper, 
had been, since the death of his f&ther, at Agasai^a 
expense. 

Dt. Brown-S&juard, an old friemd of the familyj in 
writing to Agassiz about this time says: “ I am very 
glad, indeed, that you are canrying out so fully the graud 
ideas of your father as regards the Museum. When you 
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ha ve aceomplished that great work, Cambridge will be 
a unique place in the world for sueh a natural system- 
atic dispky of the animal creation, Wten steamshipa 
cau erosa the Atlantic in four da.ys, I expect that Euro- 
pean Natiiralifite will go and atudj your £ather’a plana 
and viewa as ezbibited in tbis Museum, whose existence 
will be due to your exertious and liberality.’' 

It had alwajfl been Agaasiz’e aim to build up a mu¬ 
seum that would a bove ali thmgs f urnis h facili ti es for 
Origiual investigation and advaneed work, and his effprts 
were eonstantly directed toward that end. It was now 
becoming apparent that tbe resouices of the Museum 
were beiog more and more absorbed in undergrad liate 
instruetion, for which tbey were never intended. Thia 
often led him to take a dark riew of hia work for the 
Museum, and to wish that the time he had spent in it» 
interests had been used in other directions. Such feel- 
ings grew with the adrancing years* and hia correspoEd- 
ence abounds in passa gea eitnilar to the following extract 
from a letter of aomewhat later date to Professor F. Jef* 
frey Bell, of the British Museum: — 

w Since Fewkes left the Museum we have had no 
specialiat for Radiates, and hence ait I oan aend yon is 
a small piece of Titanide mn subero aum from Stono In* 
let, South Carolina. 1 picked tbis off from otie of the 
specimens on exhibition. 1 don’t quite see what is to 
beeome of ua. I am sick to death of supplying the 
means of riinning a big tnachine, when I have eo much 
better use for them iu exploratione and publications, 
After twenty years of playing a Ione haud, I ahall aome 
fio e day ciear out and bura ray ships behind me. I lava 
eo doubt there is no end of this material in the Museum 
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(Titanideum), but there is not a singie pereo n who 
knows tbe Alcjonarians enough to pick out aaything, 
and I am out of the -question for aaj such Trort, Sony 
to treat jqu bq shabbily.” 

With ali bis varie d intereat» he had found time to 
devote bimself to Lia Aitnu 3f(iter in many way& 
beaidos looking after tbe Museum. When Professor 
Pickering vas appointed Director of tbe Observato ry, 
Agae&iz raised a fund wbich served as tbe basis of e&- 
tablishing tbe department of Astronomy on ita present 
footing. And it waa through bis influence that the 
genero&ity of Mr. T. J. Goolidge toob tbe form of found- 
ing tbe Jefferson Phjsical L*taratory ( 

From 1878 to 1884, Agassiz. bad been a member 
of tbe Corporation, a body tbat Controls tbe afFairs of 
the University. He resigned on tbe plea of not being 
able to devote sufficient time to ite duties, but in 1838 
he again accepted the position, feeling he could not re- 
sist the pressing invitation to serve once mora. Of his 
appointment he writea; fI I hope you wiU not pitch into 
me for having rejoined tbe Corporati on. Tbe fact is, 
I could not say no* X huve got through mj Blake— 
Calumet respongibility is w-ell off my h&nds through 

Mr,-$ I am getting too old to do much more work 

of my own, and this is tke aimpkst way of helping 
othere and do iug my sbare of publie work in something 
1 know ah about." 

It will be noticed tbat the man who accepted tbe 
poaition on the Corporation becauee be waa too old to do 
much more work of bis owu bad stili mo&t of his scien¬ 
tiae expeditione ahead of bim ; and ae for C&Iumet re- 
flponsibility beiug well off his hands, be writes from 
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there about thia time: “ I ant aa uaual taMng time by 
the foteloek ? and looking ahead a few hundred yaars 
and laying out more work. lt Tvill soon pay the Caln- 
met etockboldera to pay me $100,000 & year to stay at 
homo!! Iam going undergronnd ttHlay and to-morrow, 
and ou what I see will depend pians for the future. ,s 

Duriog Agaaaiz’s connectio n with the administration 
of Harvard hia elforta were directed toward xnoulding 
it mere the linea of & Gerraan university. He was 
especially interested in attempting to remedy what ia 
stili today a cryicg evil in most of our American uni- 
Tersities, tbe lack of their professors of sufficient time 
for r ese are h work. So sfcrougly did he feel in thia mat- 
ter that, undor certain conditione, a conaiderahle portion 
of his estate nuy eyentually refert to tlie founding o£ 
research profe&sorahips in connection with the Museum. 
He also exerted hia influence toward abolishing & clas¬ 
si cal education as the only and compulsoiy method of 
obtaining a degree j bnt he was One of the firat to regret 
that a libera! cuniculum led more and more to the in* 
troduction of technical instruction in the older univer- 
sities, ft dangur which was clearly pointed out to him by 
Charles Eliot Norton, 

TO 0 . E. NOfiTON 

A few dajs ago I received the rank liat of the Fresh- 
man Class and find it as I expeefced a fine eram ple of 
the working of the p reae at rui e e of the Collega Faculty. 

B-, for eiample, standa on the rank list in gix 

outof ninesnbjects,and well up in threeof them,but he 
is notified he cannei; get his degree if he does not get a 
certain per eant in (jreek. 

If a boy’s work ia to he judged by percentages, let 
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him at leasfc get the benefit of it in the things in which 
he does well. The present system is etninently calculated 
to diseourage a boy f rom doing well in any one thing; 
i£ he can acrape through poorly in ali, he is &afe- If he 
has a taste for a etudy and does remarkably well, then 
it is useless uuless he can manage to do a certa in amount 
in aomething for which he may be totally unfitted. I 
most decidedly object to any one departmeat s I do not 
care what it is, layiug doirn the law as is now done that 
unlesaa boy does euch a peccent in a etudy beeball not 
get hia degree, and if he does not do well in a coople, 
he may be dropped. In the present state of learning this 
is an intolerable aasumption, and one which ia sare to 
react on Cambridge by loaving the men who are edu- 
caled there entirely out of the tide of what is goiag on, 
and tending to make prigs of them. It will most ae- 
auTodly tend to alienate the good will of the friends of 
the collega, if they find that the regulations are auch 
that they cannot educate their sons (of average capa- 
city) there unisse they manage to imbibe eomethmg 
which they can not possibly aseimilate. W e want to find 
OUt what is in a boy and give him a chance to show lt. 
We do not want te judge him by what be can not do, 
but by what he accomplishes. He is measured eo in after 
life, and he muat be the judge of the course he takes. 

The aooner the educatore of the country recognize 
the fact that at 16 to 18 a boy*» brain will do some thinge 
and npt others, the betterj and furthermore that ali 
brains are not alifee and nover will he, and cannot up to 
that time be developed alilce, ner in the sfime direetion. 

A boy who fihows aptitude in one line of atrudy ought , 
to bave the chanoe to razn&in in Cambridge and get his 
degree. Thia is emmently just. Compara tively recently 
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ali tbat nas required vas the littrary side of education. 
for such a degree. I aow ask that the Beientific side 
have the same e Lance. I do not want to interfero in any 
way in that direetion, bnt I do not want the literary 
side to dictate terras, which if dictated by the acientific 
side vould depme nine tenths of the studente of their 
degree, and y-et we might not be asbiug more than you 
think evary well-educated man ehould know. 

Thia is to me a most aerioua matter. 1 have fought 
in Tain to obfcain recognition thus far ; b-ut tho&e who 
feel as I do are numerous, they are many of them warra 
friends of the coilege, and aomething raust be dona to 
satisfy one half of the patrona of the coilege. 

Excuse this !ong ephtle, it may be worded aomewhat 
dogmatically, hut 1 umet acknowledge that sin ce I hara 
had anything to do vith coilege matters I have ne^er 
felt so hopelessly belpless as when atterapting to attack 
the circumi ocution «office of Faculty— Overseers — 
Corporation. 

Aga&eiz frequently aaid tbat the idea that a classicai 
education vas the only education was a survival of the 
days when, if a boy iras to be taught enything, the 
only people who could do it were the monks wbo kuew 
nothing but the dead languagea. He did not deny the 
Talue of a classical training, but maintained that an 
equally good one could be giyen by other metbods, to 
boys whose tastea lay in different directione; and 
graatly resented the assumptio» of the classica! schola r, 
vho calmly assnmed that the scientific man vas unedu¬ 
cate d unless he vas on familiar terras vith the classica, 
vhile he himaelf vas raoat probably ignorant of the 
causes of the siinplest thinga happening about him. 
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In 1890, ftnding himself more than ever out of aym- 
pathy with the adraiaistration of the Unirergity, feeling 
that his- influence had not aocomplished what he had 
hoped, and especially that the wider interests of the 
University were being saerifieed to the undergraduatc 
department, he again tfcndered has resignatum from the 
CoTporation. In a letter to his old friend, Mr. John 
Quiocy Adama, also a member of the Board, explainiog 
hia reaaons for this ac tion, Agasaiz says: ** I might go 
on indefinitely, and show you that we are Yery nearly 
at the same stago as when we began to take an intereat 
in the Coli ege. That ia the discouraging part for a man 
who ia aecustomed to aecomplisli something” 

TO OffAULEB W. EHOT 

Nf.wfOBT, Juno 1,1890. 

While I fully appreciate the consideration ehown nae 
by the Corporation in laying on the table my proposi¬ 
tiori to be on the lookout for my successor, and will 
not pres» my rea-ignalion at this moment, it doea not 
change my view o£ the position. It ia impoasible for me 
to be hexeafter mnch more than a dummy in the Cor* 
poration. 1 am carrying altogether too much sail, and am 
unfortunately too much of a fomgner to tabe things 
as fchej come, and cannot help t&lcing thioga to he&rfc 
so far as to produce a state of mind wastef ol in the 
extreme, both of energy and time, I ha ve allowed my 
interea t in Cambridge completely to overshadow my own 
piatis and ha ve been drawn little by little into a po sitio n 
which ia no longer tenable. Put yourself in my place, 

1. I am e Xpert ed to run the largeat Department of 
the College with the exception of the Obeerratory. 

2. To suppi y the means practically for doing this. 
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3. To run the maehine which giye& me the means of 
bo doing*. 

4. To carry on my own acientific work. 

Mo&fc meti at& s&ti&fifed to do any one of 1, 3, 4, and 
you muat add tbe Corporation to thia. It ia true I have 
stopped 2 , practicaliy, Bnt to carry on my own ecien- 
tific work I muat of necesaity continue in charge of 3 
(Calumefc)^ I muat findi relief somehow, and the only 
tbing to do at my age ia to withdraw from the Corpo¬ 
ration— and do the same from the Museum as aoon -as 
it ia free of debt, and a suitable Curator can he found, 
o-r as soon ae my plana are matured for leaviug; Cam- 
bndge, making my eteamer my headquartera for the 
winter and Newport for the summer, I hare dono my 
share for the public and propo&e now to retire and do 
a little at least of what intere a ts me most. 

Notwithstanding tbe amount of time, from 1861 to 
1890, which Agassis devoted to tbe executiye work of 
the mine, the Museum, and tbe University, to say no- 
thing of his euforced winter absences in aearch of 
health, hia writmgs during that period n umber no leaa 
than fifty-nine tities* While many of these were of 
course short articles, fi-ome of the more important publi- 
eations were 4 * Three Cniiaes of the Blake,” — “ Blake 
Echini/' “Comi Reefa of tbe Hawaiian lalands/ 1 and a 
n umber of papers on tbe embryology and development 
of bony fiebas. 
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1891 

thb Emar albatross expediti on 

Agassiz had alwap been most anxioua to supplement 
bis work on the Blake ia the Caribbean» bj an expedi’ 
tioo in the Panamic region of the Pacific. Fox it waa 
well known that the litto ral fauna of these two locali- 
ties bore a striking reeemblance. Thia led hira to believe 
that a eomparison of the deep-sea forma on the Pacific 
side of the Isthmus of Panama wifch his old fxiends in 
the Caribbean would furni ah re lia bl e data for some most 
interesting conclusions, If he could establish geolngi- 
cally tbe approximate period at which tbe Caribbean 
ceaaed to be a bay of tbe Pacific» he hoped to be able to 
determina tbe ammint of ehange that had taken place 
between the deep-sea faiiDa On each side of the Isthmus» 
aince tbe passage connecting them had ceased to exist. 

Already he had heen twice disappoioted in hia hope 
of undertakingr such an expeditiori* In 1879, he was in- 
vited bj Ad mi ral Belknap to join hia flagship off Panama 
and undertake a deep-sea cruise; unfortunately the 
breakingKjnt -of the war between Peni and Chile made 
this expedition imposaible. Agam in 1888, business mat¬ 
tere prevented his acceptiog aa iovitation to join the 
AlbatrosB at Panama, on Ker way from New York to 
San Fran Cisco. 

In 1890» he was asked by Colonei Marshall MacDonald» 
the United States Fish Coramissioner, to take charge of 
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& dcep-sea expeditimi ofi Pati ama the followiog jear ia 
the Albatross. The conditions under which Agassizwas 
offered tbe ehip included bis suppljing the coal, asaist- 
ihg in tboroughly reequippmg tbe boat, and paying 
part of tbe rimning expenses. Id KtUtU bd W&6 tu get 
a fir&t set of tbe collectione which eepeciaily iritere&ted 
him, The resuit of tbe arrangement waa, tbat thia and 
his Buhsequenfc expedi fcions in fche Alba t rose were litti e il 
any lesa expensive to him thanthe expeditdona he under- 
took later wifchout government aid. 

Tbe Albatross waa built ia 1882 esp&cially for tbe use 
of tbe United States Fisb Commi aedon. Sbe waa 234 feet 
orer ali,200 feet on the w&ter-lme,witb a beam (moulded) 
of 27 feet 6 inches, At 12 feet draught, she displaced 
a trifle under 1100 tone. Her engines. had an indicated 
horse-power of a ehacEe over 450, and she was fitted 
with twin &crew&, She was furnished with a very com¬ 
plete marine labor&tory; and whfen regquipped for thia 
expeditiori possessed ali the moet a-pproved devicea of 
tbe day for tbe investdgation of tbe ocean, Her officere 
were detailedfrom the United States Navy; hercaptain* 
Lieut.-Commander Z. L. Tanner, having been in charge 
ever aince her fir&t cruise. From 1883 to 1886, she 
worked for the Fisb Commission along the Atlantic 
c-oast. In 1887, she left for the Pacific, Mmnding and 
dredging aloug ber route; and in 1890, sbe was sent to 
Bering Sea to investigate tbe aeal fisheries- 

In January, 1891, with the consent of tbe President, 
tbe Albatross was ordered to Panatna. A gasa lz left New 
York on Februaiy 10, taking witb him Mr. Magnus 
Westergren, who was to act as artiat of tbe expedition. 

On re&chibg Panama, affer Crossing tbe Isthmus, wh&te 
tbe French were at wock on tbe catial, he writes: — 
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4i It Beem e quite natural for me to be here again in 
the same old hotel where I have so often stopped and 
with the same la udior d who waa here in 1859, when I 
first passed through on my vr&y to C&lifornta, and who 
h&s been here &ver since. He seemed quite ple&sed to 
see me again and hae made me as comfortable as one 
cau be in a combination of a Freoch-Spauish mari sion, 

u The canal c&n be fairly seen from the tine of the 
railroad, and it is reaUy frightful to aee the waste; the 
whole length of the line is one long village, hou&es for 
the men, and ali along you find dredgeti by the half- 
dozen laid up a ad goin g to pieceSj and in a few locali- 
ties every ten miles or eo there ig an eatrepot with miles 
of machinery, much of which has never been used, and 
no less than sii large steamers have retumed to Europe 
filled iridi the wrecks which could be stili used eUe- 
where. There has been much less work do ne than I 
imagined, judgmg from the mouey spent;. it m&& geu- 
erallj supposed that nearly one-third waa done, but I 
hardly think there is one-fcenth of the work finiahed. 
They have, it ia truoj aome twenty-five miles of canal in 
the plains at the two ends well adianced, but the real 
work of cutting consists only of a few «eratehee, nowhere 
more than. twenty feet bdow the railroad I 

“ I go oa board the Albatross thig p.m., and we gtart 
to-morrow. The working accommodatio n& are fine, an 
upper room twenty by twenty for rough work and geu- 
eral laboratory, and a second floor below for storing the 
collection in racks— we ought to do well. My cabin is 
nine by eight; I have a closet to hang things, about 
twelve good-sized drawers under my bunk and in a 
bureau, and 1 keep one of my trunka to sfcowaway &tuff T 
U «Ouple of sheWs and hooks, and you have my equip- 
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meate. My cabin opene out iuto -agood-sized dbingroom 
and sitting-room of about twelve feet by the width of 
the «hip, where Tanner and I sit and take our meals. It 
has Large portholes, a fine skylight, and m very airy 
and eo-ttifortable. Strange te say, it has the deak and 
sidebwrd which were on the Haasler when Father made 

his trip from New York to San Francisco in 1871-721'* 

The first trip (&ee Chart 2 in the back cover) w&g a 
aort of preliminary trial to test the apparatus; the ship 
left Fanama on February 22, and retura ed after an 
abaence of tweoty days. On le&ving Cape Mala, which 
marka the Western entrance to the Bay of Fanama, she 
proceeded to Cocob Ialand, over four hundred miles to 
the westward, and from there made a broad sweep to 
Malpelo Island, about three hundred miles to the east- 
ward, and back to Pan ama. Some idea of what was done 
on the initial cruise can bs gathered from a letter to 
tbe Fish Gommissicmer, written after reaching Pan ama. 

TO MAXSHALL MACDONALD 

Ow Boabuthx Ai-BJiraoes, 
M14, im. 

I have found, in the first place, a great many of my 
old West Indian frienda. In nearly ali the groupe of 
marine foras among the Fishee, Crustaeea, W ornis, Mol- 
lusksj Echinoderma, and Polype, we have found familiar 
West Indian types or East Coaut forma, and have also 
found quito a number of fornos whose wide geographical 
distributiori was already known, and is now extended to 
the Eastern Pacific. Thia was naturally to be expected 
from the fact that the diatriet we are explormg is prac- 
tically a new field, nofching having beett done orcept 
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what tbe Albatrofla herse-lf has accomplished along the 
west coast of North 4nd South America, The CbaLlen- 
ger t as you will remember ? come from Japan to the 
Sandwich Mands, and from there south aerosa to Juan 
Fernandez, leaving, as it werc, a huge field of which 
wa ara attacking tbe middle wedge. As far as we have 
gone, it acerna very e vi dent that, even in deep water* 
tbe re is on th ia we&t coast of Central America a con¬ 
siderabis fauna which fiada ita parallel in the We&t In- 
dies, and rocalls the pre-C retae eous times when the 
Cari b bea a Sea was praetically a bay of the Pacific. 
There are, indeed, & nutxiber of genera in the deep 
water, and to aome extent also in the shallower deptha, 
which ahow far greater affinity with the Pacific than 
with the Atlantic fauna. Of cour&e, further exploration 
may show that some of these genera are simply genera of 
a wider geographical distributiori ; but I think a suffi¬ 
ci enti y large porlion of the deep-s&a fauna will stili attest 
the former connectiou of the Pacific and tbe Atlantic, 

I am thus far sojuewbat disappointed in the richneee 
of the dleep-sea fauna in tbe Panamic district. It cer- 
tainly does not compare with that of the West Indian 
or Eastern United States side. I have little doubt that 
this comparative poverty is due to the absence of a 
great oceanic current like tha Gulf Sfcream, bringing 
with it on ita surface a Large atnount of food which 
serves to aupply tbe deep-s&a fauna along ita courae. 
In the regione we have explored up to this time, cur¬ 
rente from the north and from the south meet, and then 
are diverted to a westerly direction, foming a sort of 
current doldrums, turning w&et or eaet or south or north 
aoe&rding to the direction of the prevailing wind. The 
amount of food which these currente carry is smali com- 
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pared with that driftmg along the coursc of the Gulf 
Sfcream. I vas also greatly aurprised at the poverty of 
the surface fauna» Excepfc on one occaaion, when during 
a calm we passed through a large field of floatiog sur- 
face materia!, we usualiy eucountered very lifrtk. It is 
eompo&ed mainly of Salpae, Doliolum, Sagitta*, and a 
few Siphonophores,—a striking coatraat to the wealth 
of the Burface fatma to be met with in a calm day in 
the Gulf of Mexico near the Tortugas, or in the maan 
current of the Gulf Stream ea it sweeps by the florida 
Reef or the Cuban coast near Ha rana. We aleo found 
great difficulty in trawling, owing to the conside rabie 
i r regulari fciea of the bottom. When trawling from north 
to south r we seecned to cut aerosa suhtnariue ridges, and 
it was only whik trawling from eaat to west that we 
generally raaintained a fairly uniform depth. During 
the first cruise we made nearly fifty Wuls of the trawl, 
and in addition severa! stationa vere occupied in trawl¬ 
ing at in ter mediate depths. In my dredgingB in the Gulf 
of Mestco, off the West Itidies, and in the Caribbean, 
my atteution had already been called to the innnenae 
amount of vegetabis matter dredged up from a depth 
of over fifteen hundred fathoma, on the lee side of the 
West India Islands, But in none of the dredgings we 
made on tbe Atlantic side of the Isthmus did we come 
upon gueh. manes of decomposed vegetable matter as we 
found On thia expeditiori. 

Coco-slsland is only about twq> hundred and *eventy-fiTe 
miles from the mainland, and ita flora, eo similar to that 
of the adjacent coast, telis ita own story. 1 Malpelo, on 
the contrary, which ia an inaccea&ible rock with vertical 
sides, and destitute of any soil formed from the disinte- 

1 Sae {Age 255, wcond p*rmgr&ph. 
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gration of the rocks, has Ternam e d comparatively barren, 
in spite of ita cloaer prosim it y to tbe maiuland, 

The most intoresting thinge we have found up to tbia 
time are representativeB of tbe Ceratias group of Fiehes, 
which the natur aliata of the Albatross teli me they have 
not met before on tbe West coast of Notth America, 
The Crustaeea have supplied us wifch a meat remarkable 
type of tbe W illemtEsia group. The pauci ty of Mollnsks 
and also of Echini is most striking, altkough we brocght 
up in one of the hauls numerous fragmenta of what 
mnat have been a gigantic species of Cyatechinus, which 
I hope I may reconstruet. We were aleo fortunate 
enough to find a eingle specimen of Calamocrinus ofi 
Morro Puere os, in aeven hundred fathome, a part of tbe 
stem with tbe base, showing ita mode of attachment to 
be similar to that of tbe foesii Apiocrimdffi. Tbe num- 
ber of Ophiurans was remarkably small as eompared 
with the fauna of deep waters on the Atlantic side, where 
it often seems as if Ophiurans had been tbe first and 
onlv objecta created. Tbe absence of deep-sea corala ia 
also quite striking. They play so important a part in 
tbe fauna of tbe deeper waters of tbe West Indi es, that 
the contraat is most marked. Gorgoni® and otber Hal- 
cyonoids are likewise iincommon. We have found but 
few Siliceone Sponges, and ali of well-known types. 
Starfishes are abundant, and are as well represented in 
the variety of genera and species as on the Atlantic eide 
of the Isthmus. I maj also mention the large n umber 
of deep-sea Holothnrians (Masipoda) which we obtained, 
as well as a most remarkable deep-eea Actinian, closely 
allied to CeraatlmB > but evidently belonging to a new 
Family of tbat group, We found the usual types of 
deep-sea, West In dia n Aon elide, occaaionally aweepmg 
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arer large tracta of mud tuto in the region of green 
mud. Although we dredged frequently in most charac- 
t«ristie Globigerina ooze, I vaa nrnch struck with the 
absenee o£ liying Globi geri a® on the aurface. Onlj on 
two- occasaona during a calm did we como aerose any 
number of surface Globigerinae and Orbulinae. On one 
occas ion the trawl came up literally filled with masses 
of a species of Rhabdammina closely alhed to E. lineata. 
Thus far no pelagie Alga* ha ve been met with. 

I can hardly express my satisfacti On at having the 
opportuuity to carry on this deep-soa work en the Alba- 
tross. While of course Iknew in n general way the grest 
facilities the ship afforded, I did not fully realize the 
capaci ty of the equipmeut until I came to make use of 
it myself, I could not but contraat the lusurioua and 
thoroiighlj convenient appomiments of the Albatross 
with my previous experientes- The Utaratory, with ita 
ingenious arraugementB and ite excellent accommoda¬ 
tioris for work by d&y and night, was to me a revelation, 
Mr. Westergren has found his time fully occupied, and 
we ha ve in tbia trip brought together a considerato 
nmnber of eoloted drawings, giving an excellent general 
idea of the appearance of the inhabitante o£ the deep 
waters as they first come up. The se drawings can be 
ufled to great advantage with the specimens in making 
the final illustratione to accompany the reporta of the 
specialists who may have cbarge of working up the dif¬ 
ferent departments. 

While coaling and makiug sotne alight repairs he 
wrifces; — 

** The Albatross is ao excellent sea boat and ahe rides 
the sea won der fully well, and really much better than 
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many & large ocean uteamer I ha ve been an, We have 
dona aboat as much wotk these eighteen days- as 1 did on 
the Biake on my first cruise. Yqu caa have no idea how 
comfortable the trip has been* The quarters Ishare with 
the Captain ane very spacious and in this hot weather it 
makea a great differente not to feel cramped. The ae¬ 
cum modationB for work and for takiug cane of the col¬ 
lectione ara excellent. There are two nien to help to 
put them aaide, a Mr. Townsend, who is called the 
naturaliet of the s-hip and who is the most obliging 
and hard-working tnan imaginabis, and a Mr. Miller, 
the ehemist, who gets ali the needed preparations 
ready and also helpe to put np the thing», so that I 
have a chanee to spend what time there is between 
the drodgings and, while the things are heingaorted, to 
examine them and mate notes and SOpCrintend Wester- 
gr<?n. W e shall hardly get away from here hefore the 
20thj as the re are two ships ahead of us for coal and our 
repairs may take the greafcer part of the time till our 
tum comes. While coaling ship I shall live on shore and 
go on line of the railroad with the doctor of the old 
Catial Company. I have also an invitation to spend the 
day at the plantation of a Mr. Enn&n, who is the prin- 
cipal bauker here. Thia plantatiou is about fifteen miles 
from Pauatna near one of the most intcresting parta 
where the work waa done on the Canah He acerna to 
have see n a good deal of Father and of the Hassler 
people while they spent three week&at Panama, and says 
I ahall find on the planta ti-on a good many p eo ple who 
are old acquamtances of the Hassler. Captain Tari ner 
has been perfectly indefatigable; he is indeed a model 
Captain for such a trip. We begin at 5 a.m, and keep 
it up till 10 F.M. My patent intermediate net was a fail- 
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ure, but Captain Tanner and I rigged up a newmachine 
whieh has worked to perfection and ehows plainly that 
there is no intermediate fauna as I bave always stuck 
to. But using tbe net deep dowp just above the bottom, 
say one hundred fathoms, I ha ve brought up some in- 
teresting thiogs, and have also lound e orne good ihing* 
bj towing at two hundred Eathoms only in deep water 
and bave caught as snrface things, wbicb go down ia 
the d&y or when it blows. raany of the so-called deep-sea 
things/' 


On leaving Panama for the second time, the Albatross 
proceeded to Galera Foint, ab out four hundred miles 
from Panama Bay, on the coast of Ecuador ) from here 
®ho ran a line aerosa the Humboldt Current as far as the 
Bonth face of the Galapagos, something over fi ve hun¬ 
dred miles to the west ward of Galera Point. After visit* 
ing the islands the ship worked her tray to A capule o. 

When onco wel! out at sea the work of the erpeditioa 
settled down to ita regulat routine* The day*a pro- 
gramme began with & sounding, often before six, but 
Bometimes, after a hard day, it was not taken till the 
change of the watch at eight o’clock. Then the whirr 
of the machine on the poop deck overhead could he 
h eard buzzing away tnerrily while A.ga-ssiz and tbe Gap* 
taiu were at breakfaat. As eoon as the bottom sample, 
a tube full of ahyssal ooze, reached the surfa.ee, it was 
taken to the laboratory amidships. While Agaseiz was 
examining thi&, the great dredging boom was swung out 
to Btarboard, the Ug Blake trawl waa lowered away, and 
the ship lay to while the three or more miles of wire 
rope Bometimes necessary to drag it alorg tha bottom 
waa alowly paid out \ then the veeeel stcamed ahead 
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slowly, while Agaasiz occaeionally left his work in the 
kb-oratory to note the strain on the tackle recorded on 
a diftl, After a time the Testei was again stopped, and 
the Iong tedious proceaa begun of reeling in what ap- 
peared to be an en-dlees line of cable. The incessant 
monotony of the cltmk, clank, of theTeeling engine wa» 
punctiiafced by an oceasional aharp vibrating jar, as & 
sudden roll of the sbip brOuglit an fextra atram on the 
gear* Meanwhile in the laboratory, Agassiz and hia aa- 
sistants were busy sorting what remained of the hauls 
of the previoua day, praserving the specimen» and pre- 
paring them for storage in the racka in the lower 
laboratory* 

As aoon aa the catch arrived on board, ali was buatle, 
acti vity, and excitem en t. The contenta of the bag, & 
mas a of ice-coltl ooze, wa» fcurned into Bievesand washed 
down under epray, while Agaasiz, -eager as a boy, in- 
speeted eacb fresh re velati on from the silent depths of 
the see. Agam the work of sorting and preserving the 
Bpecimenfl continued under Agassiz’» super vision in the 
laboratory, some of the more delicate beiug tumed over 
to Westergren to sketch. There were usually three or 
four dredginga a day. Ofteti the laat haut did not come 
on board till after dark, some times a» late as ten or 
eleven o J clock, when they were handled by tbe belp of 
tbe deck lights. 

While the trawl waa dragging alowly over the bot- 
tom, a surface tow net was aeni; overboard on cne of 
the lower booms* If this hanl proved interesting, the 
ordinary routine wouldbeinterrupted, and the huge in- 
termediate tow net, snbstituted for the trawl, would be 
sent down, often three or four times, if the surface 
towings showed ahundance oflife. 
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On very atill nights the siuface net waa ia use till 
late into the night, while Agassiz oxamined, in glase 
bowls held directij orer an el-ectric light, the eafcch of 
minute pelagie fortne. At everj auehorag* electri e lights 
were put into the water at night to attiaot the surface 
faima. Thia furoisked sport for, the eailors, who fisbed 
up the prey with long-handled gauze dip neta. Agaasiz’s 
attenti ve conside radon of ali the specimen» brought to 
him by the men eerved to keep up their interest, and 
the ftmQunt of pelagie materia! thus collected waa con- 
siderable. 

After Teaching the Galapagos, writing to Colonei Mac- 
Dooald of the line aerose the Humboldt Current ho&aye: 
u With the exception of three good castethe trewling on 
that part of the sea bottom proved comparatively pt»or. M 

He m ustj however, have been thiniing at the time of 
Bome of the wonderf ully rich ground he had dredged in 
the Blake, for the letter continues; — 

a In the deeper parte of the channel between Galera 
Point and the Southern face of Chatham Lslaud we found 
a great ntnnber of Ekeipoda, atnong them several genera 
libe Peniagoae, Benthodytea, and Euphronides, repre- 
eeoted by n umero us species. The Starfishes of this our 
aeeond cruise did not differ materiaJly from those col¬ 
lected duringour firsfc fcrip, but weadded some fine spe¬ 
cies of Frey ella, Hymenaater, Astrogonimn, Asteri na, and 
Archasterid® to our collectiori. Among the Sea-nrchins 
on two occaaions we brought up fine hauls of a specie* of 
CystechiuuB with a hard teet, many Bpeoimena of which 
Wfiffi in admirable state of preservataoa.” And bo on 
through a Hst of the Ophinr&na, Gorgo nians, finis ta- 
ceanfl, worms, mollusks, fishes, etc. 
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“ Arriving as we did at the Galapagos at the begin- 
ning of a rem&rkably early rainy season, I coald not 
help contraating the greea appearance of the elopes of 
the islands, covered as they were by a comparatively 
thick growlh of bushea, shnibs, and trees, with the 
deseri ption given of them hy Darwin, who xepreseuts 
them in the height of the dry aeason as the supreme 
expressum of desolatiou atid barrenness. Of course here 
and there were extensive tracta on the Beaghore where 
there was not hin g to be seen but blocks of volcanic 
ashes, with an occasional eactue standing in bold relief, 
or a series of mud voleanoes, or a huge blaci field of 
volcanic rodes, an an cient fiow from sonte crater to the 
sea j but as a mie the krger ielands pre&ented wide areas 
o£ rich fertile soil, suitebta for culti vation. 

** The course of the currente along fhe Mexican and 
the Central and South American coasta ciearly indicatee 
to us the aotit-ces from whieh the fauna and flora of the 
volcanic group of the Galapagos has derived itu origin. 
The dbtance from the coast of Ecuador (Galera Point 
and Cape San Frati cisco) is in a direct line not much 
over fi ve hundred miles, and that from the Costa Rica 
coast but a little over ais hundred milaa, and the hot- 
tom must be for ite whole distance strewn thickly with 
vegetabis matter. The force of the currente is very 
great, so-metimes as much as seventy-five miles a day, bo 
that aeedsj fruite, masses of vegetation harboring small 
reptiles, or evan large one&, as well as other terrestria! 
animata, naed not be afloat long before they might 
safely be landed on the b heres of the Gala pagos. Ita 
flora, as is well known, is emmently American, while its 
fauna at every point diacloaes ita affinity to the Meri- 
can, Central, or South American and even West Indian 
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types, from which it ha# probably origiiiated; the last 
in dicati ng, a» well as so manj of the marine types col- 
lected during this expeditio a, the close connecdon that 
once existed between the Panamieregion and the Carib- 
bean and Gulf of Mexico.” 

Contimnng his line along between Chatham and Inde- 
fatigable Islande, A gaesis was disappointed in hia poor 
hauh: — 

Ow Board the Albatrobs, 

laserAtiOABut I»., April, 1&0I. 

“ Here we are at anebor in Conway Bay on the west 
end of In defatigabis Island, having done all we can 
afford to do at the Galapagoa, We epent nearly tbree 
day& at Chatham Island, whtch is the island where a 
tnan. by the name of Cobos has been. having a farm since 
*67; up to a couple of years ago he worked it with cod- 
viets* but they gave so mucb trouble and it was so 
dargerona for him and hia family that he applied to 
the Ecuadorian Government to remove them, and now 
has regularly paid workmen, a eolony of ahout three 
hundred iricluding womftn and children. He bas now 
laid out quite a large cattle rancb, about tweuty thou- 
sand head of catt-le, a large sugar plantation, a coftee 
plantation, and a huge vegetable garden. He salta his 
meata and carri es on also a» extensive fishety, sending 
all his plunder to Guayaquth He hks a small trading 
schoonet* wfaich goes during the season ahout once a 
month to the islands. It wa» quite funnj to fi&d Baur’s 1 
letter had juet reaehed him, a feir day before we got 
tbere, by an Ec narior man-of-war, wbicb had been senfc 
evidently to watch us, they thinking the Uniteri States 

1 Tbft ttfctttMliftt, Georg Baar, Lh«a vieiting tbe Gftlnp&goa. 
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Governraeot had some views on the islande connected 
with the Canal at Panama or Niearagua! We p&id him 
(Cabos) a visit to his hacienda about sue miles from 
where we were at anchor. He promiaed to send mules 
to meat the crowd, but, trua Spanish faahion, ai ter we 
waited for two houre, we decided to start to walk. It 
had got pretty hot by that time, and the road was nearly 
impaEsable from the rain. It ia the hot rainy seaSQU 
here now, ao you can eaaily imagine the apectacle pre- 
seoted by the officere af ter an hour of walking up to our 
koees ia mud in a broiling sua, But at last we met the 
mules and cooled dowu towaid the last pari of the trip. 
We took lunch io the most primitive marmer. Every- 
thing very good, but no comforts of any kind, and dirty 
faeyond description, We sauntered round the village of 
workmen, a most intereeting sight in the way of sociat 
ecoaomy, and took some fre&h mules to ride over the 
g rea ter part of the islantL It is really quite pretty when 
you get up well along the moiintam-side* about two 
ihoua&ttd feet, and paBB above the tingle of OactuB and 
miinosa, which makes the Iower slope of the island nearly 
inapassable. 

The doctor of the ship was most busy diuing our 
stay. He had ali the ilis of the populatio n to atfcend to, 
for there k no phy&ician sefctled an the plantation 1 The 
men shot a good lot of birds, and Mr, Towneend has 
betrn a most hard-worked man akinning the plundor. I 
spent my time on ahore collectio g rocka, botanizing, 
and catching insecta, and it seemed quite natuxal to he 
going round agam with a butterfly net. After endless 
d elava we aucceeded at last in getting our provisions on 
board and sailed for Charles Island. That has an old 
abandoned plantation, the first of the islands where the 
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Captain wanted to give the mea ehore libertj te fiehj 
bathej and get ali the fmit thej wanted, oe there were 
no liquor ah ope in the way. We atayed there one day ; 
the mea hftd their fili, and I spent my time much aa 1 
did on Chatham. 

Neit we went to a small island called Duuc&n, hop- 
ing to get a lot of the gigantic land tortoise and lizards 
pecultar to the island. We found plenty of the latfcer, 
but only got one of the former; this I wae Borry for, 
as I depeuded upoo our catch to fili up the Galapagoa 
datanda group in the Pacific ExMbition Room. Stili I 
think the Hassler brough t soma turtlea, and 1 will bave 
Garmati make an eibibit of the reptiles of the group 
anyway, Townseod is to give me a set of the birda, so 
that we can make a show at least in the space re&erved 
for oceanic Satanda in the Pacific Room. At Diracan, 
I epent the day tramping, hoping to get a turtle or eo, 
but only got very wann and greatly enjoyed the bath at 
tha end of the day in a beautiful ciear coral beach 
wh-ere I paddkd round notii I, got well cooled. After 
dark we steamed to In defatigabis where I wrifce this, 
and shaLI etart early to-morrow on our regular dredging 
trip again, and nothing onght to interiere to keep ua 
from dredging to our he&rta* conteut from here to Aca- 
pulco.” 

Shortly before reaching Acapulco he continues:— 

“Here we are within three hundred miles of Aca¬ 
pulco. and a more disgusted iudividual it would be diffi¬ 
cti! t to find. After leaving Indefatigable Islacd we he- 
gan to dredge; and I fondly hoped on the weather eide 
of the Galapagoa to find a very rieh fauna and to make 
splen did hauls. But time after tune the trawl came up 
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with abou.t a piat of mosfc uninteresting specimens, or 
else it came up tora to pieces* as the lava bottom played 
havoc with the nets^ and so it kept up tali we left Cul- 
pepper IaUnd, the most north&rly of the islanda j and I 
hoped that at leasfc on the aea bottom of the deep basia, 
when out of the influence of the lava fields of the blanda, 
WB should get apme good deep-water h&uls. But tbere 
agalu, that parfc of the Pacific provod as barren as the 
reat, and the piece of aea I had been congratulatio g 
myself that the Challenger left for me, has been a great 
disappointmen t We etill bare tbe chance off Aoapulco, 
now when within aight of land» to get sometbmg on the 
Continental elope, I settled, howeyer, once for ali the 
fact that below two hundred fathoms at eea there was 
no animal life, and the pelagio people will now ha ve to 
atop sailing into me } and take a back seaL Day before 
yestard&y we etruck a regular trade-wind blow and I waa 
as aick as I could be, and as luck would have it I could 
not fiud my Leavitt seasick pilis, so mado myself as 
comfortahle as I could. Of course no work could be 
do ne, and yesterday tbe weather moderated for us to 
work agam and my atomaeh resumed ita usual placidity. 
It ’» fttnny what things you wi$h to eat while trying to 
get well. I managed to eat a little piueapple, sone fried 
bananas, and Bour-krout 1 It seems a queer combmation, 
but worked admirably and kept me well alive ” 

On their arrival in Aeapulco he writes: —■ 

“ We are in the midat of coaling, and a more filthy 
place than the Albatross is just now, you canuot imag¬ 
ine. I begin to realize what I escaped at Pan ama. I 
have not gone- a&hore here to live hocauee the hotel ia 
auch a frightful hole that even I, accustomed as I am 
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to Spanjah waye, could ecareely etand it. We spent yea- 
terday making official calla to the Governor of the 
Prgvinije and the Caphun of the PqH* The fgrm@r & 
very fine specimen of a Spaniard. He vas vitii Diaz in 
the defense of Puobla, made prisoner, e scape d from tho 
French, and is in every way a very interesting man f 
well educatod, apeake Frenet and English, and has a 
very good-looking and pleasant daughter educa ted in 
&an Fran cisco. 

u I eee yqn have also the commoc idea that Pan ama 
ia deadly and the climate frightful. The wtole thing ia 
a mistake and if people vho go there vili observe the 
ordinaiy precautions, there ia not the least dauger/' 

TO MBS. 0. L. FELRSOM i 

Awvmjq, Api, 13, 

We arrived here last night, and among other letters 
I waa pleaeed to find two from yon. I eipect from 
your many diasipations to find you and CharEe quite 
poorlj — it seeme funny to thiiik of ftnybody’s going to 
dine! I hear a good d&al about grub on board, but 
nothing of the kind tbat could be called a dinn-er by 
our friend Ward Mc A Hister, I thinklshall quite enjoy 
a good d in ner served with some style, but it doee not 
look as if 1 ahould get one very aoon, for 1 ah ali have 
to trot to C&lumOt sOCm after reachiug Cambridge and 
see if there ia anytbing left to pay for the coal bilis of the 
Albstrosa. We are juat laying in two bundred tone, at 
twenty dollars, and have had that pleasure twice beforo 
at Psoam a, bo I feel quite poor. This is quite a qua in t 
mediffival place, hae not changed an atom from the time 
it used to he the great rendesvoud of the Spanish gal- 

1 HU sisUr-ia-liir. 
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leons sailing from ManiLa and sending their treasurea 
overland to Vera Cruz for old Spain. Fort San Diego 
ioots much as it must haye in thoBO dnys, and ia of 
course to-daj perfecti 5 uBele&s. It acerna strange to me 
to be here agam. I spent sii weeks here in & youilg 
chap witb my whole life before me, and 1 rememher 
very distinctij the week I pASsed here Agam on my 'way 
horne to be married; it seems only yesterday. Litti e did 
I dream in those daya of what I should have to go 
through. I had everything to live for then, and it hae 
been prefcty uphill work for a long time. But Iought 
not to complain, or at least the world does not think 
eo. I liave been in ali I ha ve undertaken most succeEs- 
ful from the world T e point of view, but from mine it 
hae lost ita chartn long ago. 

My trip is now dr&Tving to aclose. We sail dayafter 
to-morrow and ahould reach Guaymaa the 25th. Then 
I eliall leave the Albatross and shall not be sorry to be 
wending my way homeward. This will make nearly 
tbree months at saa, and that is quite enougb for one 
season. I have, hawever* been most comfortable* The 
officers have done all they could to make the cruise a 
Miece&ff, and I shall have accomplished a project 1 had 
almoat given tip. It has not been quite what I antici' 
pated, hut has amply rep&id me for the time spent. 

On leaving Acapulco the cruise continued np tbe Gulf 
of California; sinte the character of the bottom, as 
given on the charis, mdicated nothing different from 
what had been dredged off the coaat of Acapulco, the 
&bip steamed as far as Cape Cor nentes witbcut making 
a baul. Here they brought up nothing but roud and 
decayed vegetable matter, so they kept on up the Gulf 
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of California tili off the Tree Mariag. Here some good 
ha da Arere made, though the character of the hottom 
did not change raaterially aa the Alhatrosa went farther 
□orth inio the Gulf, They found the trawling moat dif- 
ftculfc from the weight of mud brought up in the tra-wl, 
but oc-caaionaCy a rich haul more fchan repaid them for 
the leas productive ones. 

w Two of the haulfi are oapecially worthy of mention 
as being characteristic of the deepwat&r fairna of the 
Gulf of Galifornia, one made in 995 f at horna, and the 
other in 1588 fathoms. We obtained in tbese hauU a 
number of Ophiomusium and Ophiocraut, some speci- 
mens of Schizaster, a ne w genus allied to Paleopneustes, 
and also the same species of Cystechinua, with a hard 
testj and of Phormosoma., which we had obtained bef ore 
on the line frOm the Galapagoa to Acapulco/' 

Tho Alhatrosa reached Guaymaa on the afternoo» of 
April 23, where Agassiz left the ahip and made directly 
for the East by raih The collectione were afterwards 
distributed, to be worked up, among the boat specialists 
anywhere available, and proved far rieher than one 
would gather from Agaasiz^ lettera at the time- W rit* 
iug of the expedit ion yeara later, he sajs: — 

“We apent more than two months dredging and 
fcrawling with great activity, and succceded in bringing 
together in that time a collection of deep^ea. forma wbich 
probably has not had ita equal in any other expeditum. 
I had alwaya boped sonaetim» to work with Captain 
Tanner, audi it waa natural that with dur combined 63t- 
perience we ehould have been aa aucoeaeful aa we were. 
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That we had worked hard waa seen at the end o£ our 
trip. At Guaymaa, when I Left the ship, ire were neither 
of UB ia conditio a to do onotfier strate of work *’ 7 

During tbie cruise Ago&eiz made a special study of 
vertical distribution of pelagie fauna, or the deptL to 
which floating aninuda may be found beneath the aur* 
face, Some natur aliata, especially the ataff of the Chal- 
lenger, and more recently Dr. Chim, had reOched the 
cooclusioQ that animal life exteuded to groat depths in 
the ocean. 

Bnfc the Challenger experimented on tbis question 
only during the last part of her cruise, and did not use 
nete that could he cloeed hefore being drawn up, eo that 
they might collect anjthing on the way to the top of 
the water, Thia ia the flo-called differeD.tial method, 
which Agaesiz always regarded with the greateet dis¬ 
tinet, For example, auppoae that an opea net is drawn 
up verlically from one hundred fatlioms, and a second 
from two hundred fathoms. By this method it is as¬ 
sum e d that anything found in the second net that waa 
not in the first net mitst Conii from betweCo One hun- 
dred aad two hundred fathoms. Dr. Chun used a net 
which, after being towed at a given depth, could he 
cloeed before being drawn to the enrface. But most of 
his work waa do-ne in the Mediterranean, where the 
conditione are entirely different from those in the open 
Bea, and he himself aaya he had difficulty in cloaing his 
net propetly. 

It will be remembered that in hia crtiises in the Blake, 
Aga ssia had inveatigated this question with the Sigsbee 
Gravitating Trap, by means of which it waa possibk to 
filter a colurna of water of any dssired height at any 
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given depth* With this instrument he liad been u nalde 
to get life at oue hiindred and fifty fathoins. He broughd 
on board the ALbatro&e sl net similar to that used by Dr. 
Chuiij made for the expedition by Ballauf of Washing* 
ton. Thia wae not found to work satisfaetorily and was 
discarded after a lirat attempL But, M thanks to the in- 
geuuity qF Captain Tanner,” he and AgasBiz between 
them devised an arrangemenfc hnown as the “ Tanner fJ 
net. Thia was so weighted that it went down bottom 
firstj thus preventing anything from getii ng into the 
net on the way. It was tken towed for a time at any 
deaired depth, and before boing hauled to the surface a 
messenger was aeut down that relea&ed two weighta 
which tightly tlosed the lowfer pArt of thfi net, k&ving 
the upper part open, to catcb epecimens on the way to 
the surface. On aceount of the *imp3i<;ity of ite cpnstruo- 
tion and the accuracy of ita action, Agassiz always con- 
sidered this closing net far more reliable than any other 
similar contrivance* 

The resulta o-f a very considerable use of the Tanner 
net on this expedit ion led him to beliere that in the open 
ocean there is a very marked falling-off in animal life 
below two hundred fathomS. Later experiencesj though 
they did not alter his general conclusione, would seem 
to have flomewhat extended the depth to which he bo- 
liered life to extend. 

During hia last expeditiori in 1907, Agas&iz said, in 
conversation, th&t from the resulta of hia own itivesti- 
gations he was of the opi n ion that in the open ocean, 
there was a great in terni edi a te belt between the pelagia 
fauna and the species living at or near the bottom, where 
there was practically no lafe, nothing hufc the fallitig 
bodies q£ dead animgl.3. Where the resulta of other ob* 
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servers had led to a different con-cliision, he was mclrned 
to attribute it to the defective working of the apparatus 
used. His experieuce in the Gulf of California, on the 
other hand, led him to believe that in a compar&tively 
closed sea there may be a mixture of the pelagie species 
with the free ewimming auimals that live at or near the 
bottom* 

Thia vas with one excepticii the laet of Agaesi^e ex- 
peditions that wa* purely zpdlogicah The mam object 
of his subsequent voyages waa the investigat ion of cora! 
reefs and coral ialand&, and the queetiona arising frons 
the study of their foimation. During the latter part of 
hia life he does not appear to have been greatly inter* 
ested in the queetion of the verticaJ distribution of life 
in the ocean. On only two of his later tripa did he ever 
use a Tanner net. On the WUd Duckin 1893, he made 
frome casta with one offi Ha vana, and a few in the Tongne 
of the Ocean in the Bahamas, which led him in no way 
to tnodify his views. 

Some mtjnths after this last expeditlon, he says, in 
writing to Dr. Giesbrecht: — 

u I do not wi-ah in aay way to be ohatinate about my 
riews as to the extension of pelagio life — not necessarily 
e-urfaoo forma — to great deptha. AU I care to know 
positi vely is, whether at sea, far from Iand, the sheet of 
water below 250 ot 300 fathoms is populated densely 
or bo sparse!y as to enable us to say that animal life 
practically ceasea at the deptha of 250 to 300 fathoms, 
I am not fighting for any tbeory, I am only stating my 
exporience, and it is very strange that 1 have bo inva- 
riahly been unsuccessful in traoing the existenee of 
animal life below tbe above-mentioned liinits, while 
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others have always fouud somefching* T have do theory. 
I have merely tried to account for the differs nces of 
resulta obtaraed by Chierohia, Murray, Chun, and others 
by some rational explanation, and when 1 see odo net 
after anottar abandoned or eondemned in successive 
expeditio na r I naturally condemn the resulta whiuh ac- 
companied and were deduced by tbemi But the writers 
of tbe resulta donot seem to think that tbe one includes 
the otber,” 

Id tbe Eaetern Pacific Expedition of the Albatross, in 
1904-0.5, Agussizagain u&ed tbe Tanner net a few times, 
bringing up speci mena (especially certain species of 
jellyfUh) from tbree hundred and four hundred fatkoms. 
He is ftpparently at that time not sufficiently interested 
in tbe matter tuore than to mentio» the facte j the only 
cotnment in his notebooks of the vojagebemg,“ nothing 
of any aize below 350 to 400 fatboma.” 

Tbe problem that Agassiz had always cansidered of 
greatest io teneat in connection with his deep-aea work 
was the comparative atudy of the marine fauna on the 
two sides of the Isthmus of Panama. When all tbe 

reports of the mimftrous specialiats who were wurking 

on the varicus collectione of the Blako and the Alba- 
troas Ejrpedition of 1891 were eompleted,be bad always 
hoped to Bummarize the resulta in a Panami-c Report in 
which he expected to establish bodib interesting conclu¬ 
sione. Of this subjeet hesaye in his presidential addresa 
b e fore the International Zodio gic-al Concreas in Boston 
in 1907 ; — 

<e Much has been writteu on the relationehip of the 
marine animala of the Carihhean and of tbe Fanamic 
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regio aj but the speculatione are ali baaed upon data 
eupplied by collectione made upon the littoral regio na. 
It waa not uatil the collectioni made by the Blake on 
the Atlantic and Caribbean eide, and by the Albatr-osa 
on the Panamic side, were stndied, collectiona ©xtetiding- 
to the dcepeat watew of both regioas, tbat we were abi e 
to speculate with some degTee of certainty upou the 
causeB which led to the existence of the peculiar fauna 
charae te ristic of the deep waters of the Caribbean, a 
fauna more closety allied to the Panamic deep-water 
fauna than to that of the Atlantic, and suggesting that 
after the formatio» of the Windward laUcde, which, in 
great part, eat off the Caribbean From the Atlantic, tbere 
mu st ha ve been a free connectio» with the Panatnic 
region of a depth greater than that which connected it 
with the Atlantic. 

“ It of comae became necessary to carry on geological 
flurveja to determino the age at which these connectioni 
were estahliehed, and again ctosed, to obtain $ome me la¬ 
ure of the time elapsed necessary to differentiate the 
marine fauna of the two aidea of the Isthmus of Fannma, 
While the length of thia period c&n only bo raguely 
inferret!, it gives ns at any rate the comparative meas tiro 
of the changeB which ha ve takcn place in these faun® 
from the time when the marine fauna of the later Cre¬ 
taceo us wae paseing into the older and more recent 
Tertiari ea, and until the existi ng state of things was 
establiahed. The preli minary geological studiea 1 ear- 
ried on in connection with the study of the West In- 
dian coral reefa, necessary to determino the age of the 
developtnent of the larger Antilles and of the Wind¬ 
ward Islands, have boen externi e d for me by Hili and 
others, bo that we cow Lare a faii idea of the geolog- 
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ieal eequenee o£ evetits ia the growtb of the Caiibbean 
area. 

u The careful, comparative study of the collectio ds of 
the Blake and Albatross ia now nearly complete^ —a 
study earried out bj specialista is absolutely ea&cntial, 
for no mere superficia! sketch even by an expenenced 
zoologist vili suffice io drawing conclusians of aoy value 
and bring out the minute, intereating, fundamental der 
talla wbich no general zoologist can hope to grasp. What- 
ever final value the correlation of these Eeporte may have 
'will be d ue to the assistant e 1 have received from ray col¬ 
labora tors in eo many special fields, and my indeb tednegs 
to them I find it -difficult to expresa.” 

Unfortunately at the time of his death there vere a 
few reporta of the Blake and a considerable number of 
the AlbatrosB Expedition stili iinfims-hed, so the ft Pana- 
mic Keport” waa ne ver written. 

Ali the unfini&hed reporta of the speeialiats wOrHng 
on eollections from any of Agassiz's expeditione will, 
however, eventually be publiahed from a fund he left 
for fcbis purpoae* 
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Agassiz broke tbe winter of 1891—92 by a visit to 
Japan, with his seco ad son M&ximilian. Apart from his 
pleasure in collecting oid bronzes and porcelains, he waa 
esp-eciallj interested in a. visit to a copper mine, and a 
tflp to Bandai S&n. T&king a amall steamer tlirough 
tbe Inland Sea they reached Niihama on the Ieland of 
Shikoku, the site of the araelfcing works of the mine* 
Here they spent three days in the owner*B houae. Writ> 
ing from there Agassiz says : — 

M It is such a pretty place, and sucb beautiful things 
as the Manager ahowed ue stowed away in a ‘godown* 
as they ca.ll their warehouse. There were aome lacquers 
and bronzes and Chinese and Japanese vases to make 
eme green with envy, but Sonvinisto Nuo, the owner of 
the mine, is one of the richest mea in Japan. The mino 
has been in his Family for twa hundred yoars 11 The smelt- 
ing works are very weil arrangedj as are their stamp malis 
and the mine and everytbing is very well do ne* We left 
to go to the mine early in a drenching lain in rikishas.,.. 

“ Finally we reaehed th-e tuunel of the mine, whieh 
is foiir thous&nd feet a bove the level of the a ea, The 
tunnel goes through the mountain and comes mit the 
other side where the village, making up the mine, is 
placed in a narrow gorge of the mountain, the houaes 
arranged in terraces, one abore the other* and gkd 
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enougb we were to get to the Managers house and 
bave lunch. 

u After that we we>nt underground and examined a 
specimen of ali their processes.. They do their work very 
well, and 1 am very glad to have aeeo thie place and to 
knov wbat tbfcy ptopOBO doicg. AU thia gives me more 
faith in Calumet than ever. We were great foo-ls not to 
own it aUj as we might bave done, Sncb a desolate place 
as tbe mining village I never saw. M 

On hia return to the nmin island, in desmbing his 
tiki&ha. trip from tbe railwaj to Band&i Sin, a mountain 
well np in tbe northem part, he writes: — 

“ The road passes through huge tracta of mulberry 
orchards, just sprouting with black clueters of the tiny 
silkworms attaehed to the young leaves. We passed 
through a magnificent forest of the Kailza tree, a huge 
gnarled trunkj resembling old heeches, with a ]@&f lilre 
that of an elm, The vili ages we passed through were ali 
faimers’ villages and very poor-looking compared to 
those of Central Japan. . . , The mountain a of the 
Central Range have wider and more numerous spurs, 
having comparatively fewer valleys and places for eniti* 
vation and this, added to the greater northern latitude, 
telis greatly on the genersl aspect of the country, which 
is decidedly northern and sterile» . , . At Inawashiro 
village, which we reached at about four ia the after* 
noon, we found a very dilapidated inn.” 


Thia ia the neftrest point to Bandai San, a mountain, 
over 5000 feet higb, which had blown up «orne four 
yean previoualy, sending more thaa half ite ma&s in a 
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gxeat wave of earth and sfconesdown the adjacent valley, 
covering a fcract o£ country about fifteeu by ten miles, 
making two large lakea by damming the river, burving 
many villages, and kalii ng about five hundred people. 

“ After walking about a mile ve came to the gravelled 
flow which nearly deetroyed the village of Mine. Thia 
flow we foOowed for a mile ot bo ; and. then walked 
about tbree miles until wo came to tho bed of a stream 
entirely covered with huge boulders and eand. Both 
tbese districta were before the eruption well culti vated 
and filled with thriring hamlets. We walked along the 
river-hed for about foor miles, and then crossed a low 
paas and a series of ravines, gradually climbing for 
about two hours till we reached the edge of the huge 
excavation made by the blowing-off of the mountain, 
and could see from the point we had reached the two 
lakes and the heaps of gravel and of bonlders covering 
the ouce fertUe tract, with no-end of litti e conesforthed 
by the minor explosione of ateara which are stili going 
on in the main cavity formed. There sfceam is issuing ali 
the time and we heard manyominous noises&nd distant 
rumbling, which made us feel eoraewbst uncamfortable, 
as we were Btanding on the vertical edge of the blufi 
left standing 1 Mas took many viewa which I hope will 
print well, and I was fortunato enough at Send&i, to 
find a lot of ph otogTaphs taken soon after the eruption/* 

He reached Tacotna, in June, laden with spoil; but 
for once his tropbies were not acientifie, but artistic ad- 
ditioris to the collections of old Chinese and J apaneae 
bronzea and porcelains that had been gradually aecum* 
ulating in his Cambridge and Newport housea. 
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On his way East lie made his semiannual visit to Cal- 
umetj reae hin g NVwport ia time for a late summer there. 

TO aiE JOHN MURRA V 

Castu JJill, Nxwpokt, 
Augut 2,1992. 

Thankg to Bundry vraflhonts we were delayed along 
the line of the North Pacific and I found more to do at 
Calumet than I eipected, so did not reach here tali loog 
afteryou aailed. I found jotir magnificent voluine on the 
deep-aea depoaits and you are to be congratulate*! for 
ao fine a resuit, 1 've ooly hftd time to tum over the 
I caves and look at the Platea and expect to read it care* 
fnlly later iN-e becn here forafew daysand found the 
Laboratory in full blast here. I hardly think I ghall be 
able to do nmch work myself; the aecum ulations durtng 
my abaence are prodigious, and it will be ali I can 
tn&nage to get my head above water by the fali. 1 am 
thinking- of building a new aeagoing launcb for work 
in oonnection with the Laboratory here* 1 wish you 
could ahip me one over here whole from the ofcher side, 
free of duty as a piece of philosophi cal apparatus t My 
Last launch wae intended to be & pEienomenon, and so 
she proved; she was so utterly nnseaworthy that I waa 
afraid to go out in her in ao ordinary seaway, and she 
now gracea the Hudson River, when the seas are not 
over an inch high, that she can stand, 

Ahout thie time Agassiz published an ostensive mono- 
graph on Calamocrimis diomedaa, a deep-sea crinoid 
first dredged off the Galapagos by the Albatroas on her 
way to San FranCisco in 1888, of which he had found 
ao additional specimen in a trawl off Mariato Point in 
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1891. The atudy ol thi& species of a new gemis of 
gtalked crinoids waa ol especial intereat, as it bore a 
close relation to extinct fossil forma of past geological 
ftgea, having a etriking re se mb lanee to a large group of 
fossil crinoida of Mesozoic time. 

For many yeara be bad occupiett his summers ckiefly 
in the studyof the development of young fiahet? and tbe 
Life history of jelly-fisb, witb an occasional es periment 
in the protecti ve colora tion of fUh and Crustacea. Bnt 
alter this period hia reseateh work at Newport was 
mnch curtailed by the time required to write up the 
reporta of his previons expeditions, and by tbe care of 
the correspondence inrolved in tbe dia tribu ha □ of his 
various collections and the publication of reportB of the 
specialiate to whom they were allotted. Sin ce there were 
orer ninety of these gentlemen, and as Agassiz always 
wrote hia letters with his owd hand, one may guther 
some idea of the labor involved in keeping in toueh 
with them. 

The year 1892 marks tbe close of a distinet period in 
Agassiris Life. Until then he had devoted himself chiefiy 
to marine zoology. The main scientifio interest of hia 
later life wae, howe7er 7 the study of coral islands and 
reefa, and the taethod of their fgrmatign. This question 
has a hroader intereat than is at lirat apparent, for it 
leads directly to a considerati on of the forces which, in 
reeent geological times, haye made the surface of this 
planet what we find it to-day. 

Many of na remember, in the physical geographica of 
our youth, an illustratio n of a corni atoll. It captivated 
our fancy, being eo different from anything thafc liad 
come within our own personal experience, for we bad 
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not ourselves as yet associated with pirafces in the South 
Seaa. The picture, to whieh we loved to retura frooa the 
perusal of more trying subjecte, ehowed a low, raiish- 
loolring schoener Lying peacefully at anebor in a quict 
lagoon aurrounded by a circle, decepti vely perfecti, formed 
of a narrow strip of laud studded with cocoanut palma, 
under whieh nestled a few native Luta, who&e primitive 
oufclmee appealed to our imagmation.. On the outeide rim 
huge rollers, heaped up by the trade winda, beat with 
savage force. Tho&a of ua who, in later years, were for¬ 
tunate enough to visit such regione, when acruel civi- 
lization had awept away most of the pirates, were sur- 
ptisad to find that, fasci nating as these atolls were, the 
perfectly circular land rim of our geographias WftS the 
iarest exceptio n. Their foria, ofteu most irregular, 
scarcely ever even approached a true circle. The Wd 
rim, seldom continuo us, and often broken by gaps of 
submorged reef or deeper pa&sages, was on the lee side 
frequently little more than a lina of breakara, with pet- 
hapa hero and there a hit of half-fornaed land rising 
along its glistenmg curve. Sometimea theemerald green 
of the &toll’s quiet lagoon would be bounded only by a 
white ribbon of sinuous breakers pounding over a con¬ 
vexi coral reef. 

It is impoasible to suppo se tbat these curio ua coral 
formationa have grown up from the depths of the oeaan, 
since twenty fathoraa appears to be about the Limit at 
whieh reef-buildiog corals uaually flourish abundantly. 
The poet natural iet Chamisao, wbo, from 1815 to 1818, ac¬ 
eo mpanied Kotzebue on his voyage around the world, im- 
ftginedthat atolls grewon thesummitsof volcanie upheav- 
&ls of the bed o£ the Bea, whieh had reached Bufficiently 
near the eurfoce to permit the comis to obtein a foothold. 
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Darwin, ou hia retura from the voyageiuthe Beagle, 
first published in 1840 hia well-koown theory of the 
formation of coral atolla, and their couains the harrier 
reefa, which, at some distauce from the shore, eneircle 
an ieland or extend along a coast line, leaving a con- 
si de rabie pasaage betweeo them and. the I&nd. 



Suppo&e Fig. 1 to roprewnt an isJand along whow 
edges cor ais ha re begun to grow, as ahown by the 
ahad-ed portion A. Then, according to Darwin/s theory, 
if we imagina the island gradually to subside at the aame 
rate at which the coral grows, we would in time find a 
conditioa shown in the dotted linea, where B B repre- 
aents the new sea level. A amaller ialand is now sur- 
rounded by a harrier reef, the passage befcween them 
caused by the faro rabie position of the outer rim for a 
more luxuriant growth of coral. 



F1&.2 


Let Fig. 2 repreaent the second condition of the ia- 
landj the ehaded parta ahowing the coral growth. Now 
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suppo sing the procusa to continue until the ialand ia sub- 
raerged. Thia new conditio e k represented by tiie dotted 
lines, C C is the new seu level; nothing rem.a i na but a 
lageon enclosed in a circlo of coral rfief, which might 
later be buili up to form a lagoon island. 

The beauty and eimplicity <?£ tbis theory o£ Darwin's 
appealed to the layman as well as to the man of acience ; 
it was strengtliened by the investigati ons of Dana, putr 
liabed in 1349, who as naturalist accompanied Captam 
Wilkes on his me mora bl e voyage frqm 1838 to 1842, For 
many years it remained unquestioned as the tme ex- 
planario o o£ the cauBea that had led to the creati on o£ 
these curione format Sons, But thifl theory does not rest 
on the patient investigatione. that charae teri ze D*rvrin’$ 
other work; be himeelf saya in his autobiography 1 that 
it was formed before he even aaw a coral reef, Keeling 
was the only atoll on which he ever landed, and his 
in vestigat ion of barriet reefs was limited to Mauri tius 
and Tahiti. Dana’s observatio m, although more exten¬ 
sive, appear to have been much curtailed by Wilteek 
fear that his distinguialied eotdpanion would he eateu by 
sa vages. 

Both Darwin and Dana, it m&y be noted, haveassumed 
a possibili ty as a fact, and the theory once given, have 
attempted to pro ve the subsidence, inetead of brioging 
the gubsidence of coral reefa in support of the theory. 
Inde-ed, the advocates of Darwin's view have aseumed 
a subsidence from the existenee of stolis in regione 
where the re are innumerable proofs of e levati on, 

Gradua%j a few men of science hegan to suspect that 
the true explanatio a of the formation of coral reefa 
might not be so simple. As early as the middle of the 
1 Life and Letten, rol. 1, p. 68 , 
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la&t eeatury both Louis Agasdz and Le Conte had felt 
the difficulty of appljing Darwiids tLeory of subsidence 
to the conditiona existing along the Straifcs of Florida, 
Seinper, who in 1863 vieited the Telew Ialands, waa 
satisfied that the theoiy did not offer an explanation of 
the format ion of the coral reefs of that region; and 
Murraj had returned fr&M the VOyage of the Ck&llenger 

coqvinced of the fallacy of the conceptioo, Mr, Henry 
0. Forbes, who visited Keeling Atoll some forty years 
after Darwiu, could not a&tisfy himself that there was 
any proof of subeidenee there, or that the causes cited by 
the opponent» of Darwin’s tbeory were not sufficient 
to aecount for ali the phenumeoa ha obsOrved. Wheu 
Agaa-aia was in Edinburgh, helping to distribute the 
collectioas of the Challenger, he and Murray had many 
talks on the eubject> and Agassiz then expressed hia 
hope of investigatio g the questiou for himself. 

During his cruise on the Blake, Agassiz sati8fied him¬ 
self that DarwicTs theorj COuld not ACcoiint either for 
the format ion of the Florida Reefs, or the Alacran Jteef, 
an atoll-ahaped coral growth to the north of Yucatan* 
For it seemed e vident to him tbat subsidence could not 
offer a correct explanati on for eventa tbat had taken 
place in regiona of elevation, or districta that had long 
remained stationary. Ho reaehecl the conelusion that the 
eoral reefa of these k>calitfes had begmi their growths 
on banks which had been built up by various agen- 
cies until tbey had reaehed a point where the depth was 
suitable for the growth of coral», and thatinthis region 
the coral reefa were a com paratively thin cmst resting 
on siich fotindations. The securacy of this view for that 
d istuc t is helieved to ha ve now been aettled by the ex¬ 
aminatione of the borings of artesian wells, which ahow 
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thg thirmeflfi of the qorq.1 formatione. WntingtQ Huxley 
at a somewhat later date, Agaaaiz says: — 

“ A short time ago I received from an artesian Trell 
at Key W est saroples of rock one thousand feet from 
the Btirface, entirely made up of Foratamifera, debria of 
Molliisba, Eekingderm?, and Crustecea, rock very *imi- 
lar to that now forming on the Pourtalea plateau otf 
Key W est in three hundred fathoms, and totally differ¬ 
ent from coral reef rock, a strung probability that the 
underlymg rocks of the Florida plateau vere built up 
aa I euggested from my dredgings of rocb eimilar to that 
of the Pourtal4e plateau up to the deptb at which coral 
reefa could begin to grow, -when tbey toofe the promi¬ 
neat part.” 

The newer theories of the formation of coral reefa and 
coral ielanda are cbiefly asaociated with the names of 
Aga^iz and Murraj, wIiq were in the main iu «ccord 
in their ideas on tbe subject, though in Bome case» they 
apparently differed as to the amount of work done by 
modem corals, and seem to ha ve plaeed somewhat dif¬ 
ferent values on the relative effici en cy of the action of 
eros-ion, solution, and the seouring foree of the oeean in 
the formatiqm of atollg and barrier reefa. Mnjray Iftid 
much importance on the effecta of soluti on in creating 
lagoous and the paasages hefcween harrier reefs and the 
land, while we ahall see in Agassiz^s aubsequent en pe¬ 
diti ons the man ner in which he believed them to have 
been produced. In a letter to Huxley he aaya on this 
point: “I do not believe that solutigxi as auch has pro¬ 
duced the effecte Murray ascribes to it. It has been a 
factor, but a more limited one than he assumes ” 


Digitized by VjOuQIC 


□riginal fram 

UNEVERSETY GF MICHEGAN 



CORAX REEFS 


279 


Stated roughly, Agi&siz telieved that eorala, e speci a II y v 
modern corals, have plaved a far leas important role in 
the formatio n of a tolis and barrior reef a than Darwia f s 
theory would imply. The eorals merely take up their 
work after the banks and ahoaJa prepared for them bave 
reaclied a guitable depth, or height, for their gTowth. 
These sh&llows owe their emtence to various eauaes, 
whieh differ in different loealitiea; they may Tbe due either 
to accumalatiori a of ailt, depo&ita of the abella of marino 
animala, the ero sion of volcanic blanda, or «eolian lime' 
Btone hilla, or other non-co ralli ne limes tones, and in 
Home casea they appear to ha ve been formed from what 
is apparently Tertiary corni rock, It is an essential part 
of AgagBiz’s theory, as will be expia i ne d in a later chap- 
ter, that he considered the origin of thase Tertiary corat 
formations an entirely separate question from tbe niethod 
of formation of modern corni growtha. 

It will readily he se en that Daxvnn f B theory demanda 
a very considemble thickne^s of cora! formation, Thus 
in any locality where the eiistence of only a compara- 
tively thin layer of Corel can be provedj it may be a&- 
smned that I)ftrwm*s theory do es nothold good. On the 
otber hand, a thick maas of coral rock would not ne- 
ceasarily indicate subsidence; for, as both Murray and 
Agassiz ha ve ahown, such a formation might ha ve orig- 
inated from the growth of a coral reef pushing out to 
sea on ita own talus tbe d^bris of the reef, which, broken 
<?ff bj the Tvaves, had rolled down and budt up ita outer 
elope. Furthermore, whero a modern reef had obtained 
a foothold on an eroded pUtform of older limeatone con- 
taining corals, it would often he exceeditigly diMcult by 
boring to detect from the core tbe differenee hetween 
them. 
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AHhough most naturalists who, since Dana’s da y, ha ve 
examined cora! reefs in tke field have found difliculty in 
reconeiling wh&t they 84 w wjth Darwin/s theory of sub- 
Bidence, stili the idea proved jeiogu.la.rly tenacious of life. 
Thia waa probably in part duo to the authority that 
would natumlly be given to any atatement of Darwin, 
and perhaps also to a failure fully to recognize that 
the queation waa in no way connected with the theory 
of ov-olution. 

It is worth emphasizing that the etrongeat opponent» 
of the new theories werO rtjOn who had never se en a 
coral reefj and rnay possibly have feeen in somewhat the 
same attitude of uind as a frank layman of Agassiz'» 
acquaintari.ee, who confessed that, having acquired Dar- 
win*s theory in his youth at the cost of much pain and 
labor, ho could not possibly assi mi late another, 

Had Darwiu lived to see the m&ss of evidenee -contro- 
verting his theory whick has been eollected since his 
day, it does not seem improbabis that he would greatly 
have modifred his views. Darwin used good-naturedly 
to asaure the elder Agassiz that if he lived long enough 
he would be converted to his theories of evolution. 
Mtght not Alexander have said the sanie to Darwin on 
the subjecfc of coral islands? 

Wishing to continue his study of coral reefs, begun 
on the Blake, Agassiz spent severa! weelrs at the Tor- 
tugas io 1881, wherfc he had quarte rg an Fort Jeffer&oiu 
He selet?ted this apot because he then cODsidered tba 
coral reefs of the Tortugas to offer a sortof epitome of 
the probable method of the formation of the eouthem 
part of the Peninsula of Florida» 
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TO D AH WIN 

Tortuoa^, Apti! 10, 1801. 

It ia verj natural yoti should be in my rnind, as I am 
ia the midat of comia. I came down liero abo-nt aix 
weeks ago t q etiidy the surface fauna of the Gwlf 
St ream. The Coast Surrey piaced a small launeh at 
my disposal to go out and acour the surface when the 
weather is favor&ble. Unfortunately thus far I have 
had litti e chane e to accomplish what I started to do, as 
I find is nearly always the case on the seashore — you 
naver pan do what you iriah, but h-ave to be satisfiet! 
with what turnu up. Thus far I haye only found the 
more common thinge with whicb I was familiar frotn 
my former Blake experienne a ad from meefcing them 
late in the fall at Newport. 

I tookadvanfcage of bad weather to finish up a lot of 
drawings and notes on Velella and Porpita, and have 
sume interesting tbings about the poet-embryonic atages 
of both, whicb I hope to publish next summer if I get 
time to finish the drawings. The greater part of my 
time I spend in running round inside the reef in the 
launeh and getting at the distribution of the different 
genera of coraU, Thenuraber of species here i& not greafc, 
eo it mahes their mappingouta eimple matter. The Tor- 
tugas being the very last of the Florida reefs 3 find much 
that has not been notieed before and helps to explain, 
Bomewhat differently from what was dona by Father, the 
formation of the reefs. On my way here I went aerose 
the northem base of the Peninsula of Florida—from 
Jackaonville to Cedar Keys, and found halfway acTosa 
a serios of hammocka and old coral reefa # such as ane 
found in the Everglades at the Southern extremity. In 
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tracing the growth of the reefe a ad the format ion of 
the Peninsula, I hare come aerosa no signa of any eleva- 
tiou. iCverything, on the contrary, tends to show that the 
imm euRB plateau wb-ich fnrms the hase upon whieh the 
Peninsula of Florida is formed, was built up by the debria 
of animal re maius,— Mollusksj Corals, EehmodennB, 
ete, {affor it b&d originaliJ reaohed a certam (tepfch in 
the ocean), until it reached the prope r height for cor ala 
to ftourish, Thia here ia not muck deepei thao seveu 
to eight fathoms; generally eix fathoms marts the limit. 
To the westward of this gronp of reefs is a cora! reef 
starting on a bank at a depth of seven fatboms. 

I expect to publish a small map of the distributioa of 
the corala of the TortugAS as aoon Ab I returo horne, io 
my report of work (not do ne) to tbe S aperi n tendent of 
the Coast Survej» I shall, however, ha ve first to £ni&h 
reading the proofs of the Challenger Echini, the ket 
pages of which I expect to find awaiting my retura 
horne, and I trust you will see that Memoir out during 
the summer. 

To thia Darwin replied in a letter eharacteristically 
MI of conrtesy and open-miudedne&s, qualities not 
always consipie uoufi in «jientific discuseiona, It has al- 
ready been publiahed in “ More Letters of Charles Dar- 
win,” hut a few paaeages may not be out of place 
here; — 

" You will have seen Mr. Murray’s views on the 
formation of atolla and harrier reefs. Before publishing- 
my h-ook I thought loog over the sate e view, hut only 
as far as ordinary marino Organisme. are coneerned, for 
at tbat time little was hnown of the xnultituda of min- 
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ut e uceanio organisme, 1 rejected thifl yibw aa from the 
faw dredgings made is the B&agle ia the Soatli Temper¬ 
ate regions» I concluded Ibat sbells, the smaller corala, 
etc.j etc., decayed and were dissolved, when not pro 
tected hy tbe deposition of sediment; and sedimen t 
conld nat accumulate in the open ocean. . . . I ha ve 
expressly aaid that A bank at the prope r depth would 
gi?e rise io an atol 1, wbich could not be disti egulahed 
from one frrmed duriog 8ubsid«nce T * i . Last-ly, I can- 
not uaderatand Mr, Murray* whoadmitsth&t emall calcare' 
ou3 organiama are dissolved bj the carbonic acid in the 
water at great deptha, and that coral reefa, etc., etc., 
are likawise di&aolved near the surfaee, bnt that tbia 
does not ocour at i uter inedia te deptiis, where he believes 
that the minute oceanic ealcareoua organisme accumu¬ 
late lintil tbe bank reacbea withm tbe reef-building 
depth. But I Buppose that I mu at Lare misanderstood 
hiin, Pray forgive me for troubbng you at sueh lengtb, 
but it has occurrcd to me that you might be disposed to 
give, aftor yoiir wide expcrience, your judgment. If I 
am wrong, the sooner I am kuocked on the head and 
annihilate d 3 eo mueh the better. It stili eeems to me a 
marvelous thing that theta ahould not bave been much 
and long-continued eubsidence in tbe beds o£ tbe great 
oceans.” 

Murray at the time does not appear to have made hia 
point cieor to either Darwlu or Agaasiz that the forma- 
tdon of a bank by the depoait of the ahella of small pe¬ 
lagis animale falling to the bottom, was merely a quea- 
tion of their accumidating faater tfiau they dissolved. 
Before reaching great depth s, the skells would, in 
falling slowly thrOugh the water, be disBolved f aster 
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than they aeeumulated on the battom. This would also 
be the case in ahallow water, where a thm layer of 
pelagie life would not futtiish so many stelis. At inter- 
mediate deptha, on the otber hand, the sheUs, baving 
leaa distance to fall, would be less dissolved, and would 
accumulate. 


TO DAB WIN 

C AVBRTOGE, M*y 19, 1881. 

1 find on my return from the Tortugas ycmr mast 
wehrome letfcer of May 5. I am no-w at work on the Tte- 
port of the Corel Reefs of the Tortngas, and hope dur- 
ing the course of the suium er to be abi e to send it to 
you. Ab you well say, the £act that the Peninsula of 
Florida -should ha ve remained at the eam e level for eo 
long a time ia most aurprieing. Thia I eoa ai der to be in 
part due to the original orographic conditions of the 
Gulf of Mexieo, as we ha ve not only the Florida Penin¬ 
sula but other eqnally important banks: Yucatan, Ba- 
ham&s, and San Pedro Banke, all of which are cbarActer* 
ized hy a general d-ead level which they ha ve evidently 
hept for an immense period of time. Yet en the other 
side of the Straits of Florida and all along the line of 
the larger Antii les, as far as Barbadoa, and along the 
northern of the Wi&dward Islands, we have the most 
distinet proof &f eUmtion, . , . 

I should feel at present inclined to asaign to the action 
of large marine animals (such as Gorgoni®, Starhshes, 
Mollnaks, Echinoderma, Deeprsea Coralsj Crustacea, etc.) 
a more important part in building up a plateau, up to 
the height at which comis ean thrive, than to the pelagio 
fauna which I WOlild look upon more as the cemeotihg 
medium, but which, however, in &ome localities, auch aa 
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are io the track ol great oceanic currente, aa tke San 
Feiro, Yucatan and Florida and Bah&ma BankB, do yet 
form an important bulk in the mass of the debria added 
to the original bank, the level of which was due to the 
folding of the eruat in mnch earlier periode, at a time 
when the principal orographic features were laid dowiu 
My experietice has been that ahells, etc., in theae pla¬ 
tea ua which are in the track of currente, are fairly well 
preserved aftor death, althpugh covered with mud (made 
up tnainly of the coral ooze and of Globi gerina ooze) 
which cemented them to the older layer of dead ahella, 
etc., helow, and furmed the base upon which the present 
living forma were thriviag, Your objection that theie 
ia not great probability of finding in the Pacific as many 
hanks as tbere sto atolh ia certainly a very strong one 
and one which seems to meCAii Only be met by ahowing in 
rubeeqneiit surve-ye that these atolls are themaelve* only 
slightly rai&ed patehea upon large banka, the orography 
of which we do not aa yet know, Thia ia a problem in 
hydrograpby of the Pacific which I have had in view for 
a long time and hope to solve one of these daya* 

With refer&Dce to the ehemiatry of the reefs and the 
action of ali this large amaunt of carbonate of lime held 
in suspense in the w&ter, I mast acknowledge 1 know 
nothing, and. I do not ,aee the why of the action of car- 
bonio acid as a solvent at one depth and not at another 
—if not in exact proportione to the pressure. Tbis part 
of Murray’8 argtiment seema to me untenable, if I un- 
derstand him correctty, and wa seem to have viewed his 
explanation alike. There is constant taliof makingbor- 
ings at St. Augustine for emlring artesian wells, and 
whenever they start I shall he sure to beep close watch 
of their procecdinga, which ought to aettle A good 


Digiti.ze-rt by Gooale 


Original from 

LUNfVERSITY OF MICHIGAN 



m 


ALEXANDER AGAJSSIZ 


many doubtful points as to the structure of the Florida 
Peninsula* 

I ata lauch pleasctl at what you say of my addieas; 
tlie part you refer to ia just the one which seemed to 
me to throw aoma lighton the infinite lines of aJfinities, 
which elose study reveals, amotig otherwise dtaductly 
related groupB, and it was the very diffieulty of express- 
ing this dfinity by aoy of otir present metiiods of nota- 
tion which made me almosfc despair of doing more than 
to fullo W a siugle character in ite endless modificatious 
in time and space. 

Duri d g a visit to the Hawaiian Islaads in 1885, his 
examinatiori of the coral reefs convinced Agassiz that 
this was anofchei region not expkined by Darwin’» theory* 
The only indicationa of subaidence ha forni d were slight 
and lotal; And he explains the great width of some of 
the reefs by the growth of the corala seaward on their 
qwh talo a, a proeess which he points ovit might in time 
produco a very great thickness of coral rock. In some 
places, as in Xaneoho Bay, he waa able to determine 
that the modern reef forms only a thin crust over the 
tmderlying volcanic rock. Ha believed tha barrior reef 
of Kaneobe Bay to rest upon a platform formed by tha 
washing down and disintegration of a lava creat to a 
deptli at which coral b eould floumh —the firet inatauce 
where such a fonuation bad been noted. He was also 
abi e to ahow that the more elevate d limes tone roeks 
were eeolian, that is, they had been formed of the saud 
frotn coral beaches blown into dunes by the a-ction of 
the wind, and cemented by rain-water into rock. 

The supporters of Darwin*& theory answered Agassiz’s 
report on the coral reefa of the Hawaiian Island* by 
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replying that* grautod tbe correctneas of Agassbfa 
viewa, the district was simply another exceptional area. 
Thia eriticiam ha was destined to meet with audi tanta- 
lizing frwpieucy in after jears, that his subsequent ei- 
peditions might almggt be called a search for a tjpical 
cural region. 
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1893-1894 

THE B AII A MAS AJTD HIKHUBAS 

The exploration in 1393 of the Bahamas and t be 
Cuban coast was the first of Agassiz^s expedi tions hav- 
ing for ita main objeet the atudy of coral reefs. For 
tilia TOyaga Mr. J. M. Forbes lent hitn the auxiliaiy 
steam yacht Wild Duck, and throfigh the kindnesa of 
the State Department, the Spanish authorities granted 
the yaebt free accees to ali Cuban porfc*, In order fur- 
ther to facilitate the espedition, the Superintendent of 
the Coast Snrvey appointed AgaBsiz an “ Acting As¬ 
sistant,” remarking in his letter that there was but emo 
other as sistant of this “gradeand rank,” a Jesuit Father 
in Alaska, so that it waa e vident that the distribution 
of sueh favors «as not influenced by politica or religion. 

The Wild Duck «as a lightrdraught, stnall displace- 
snent echooper, a-bout one hundred and twenty-five feet 
on. the «ater lino, whose erigi ne enabled ber to Bteam 
ahout ten knots an hour., To give an added interesfe to 
the expedltion, Agassiz equipped her for pelagie work. 
The Fish CommUsioc leut a Tannei sounding machrnej 
and the Coast Survey some deep-aea thermometera. Sia 
hundred fathoma of «ire rope «ere put on board, to- 
gether with several Tati ner closing nets t drcdges, trawlftj 
and tow neta. By increasing the diameter of tbe aleam 
capatan with lagging, the «ire rope qould be hauled ia 
at tbe rate of one hundred fathoma in eight min ntes. 
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It was foundj however, that in a boat of tlns type and 
size it was impos-sible to h an die the apparatus in the 
loDg roll q£ the trades, without the greateet d aeger of 
injury to it, and lesa pelagie work waa aceompliahed than 
waa at first intended. 

Agassiz joiued the yacht at .Tackson ville; he bad with 
him, as assistantg, his son Maiimilian, the photograpber 
of the trip; Dr. A. G. Mayer, a former studeat of tlie 
Newport Labor&tory * and Mr. J. H. Emerton, the zoo* 
logic&l artiet. Leaving Jacjk^mville OU January 8, the 
party aailed directly for Nassau, which they mado their 
headquarterfi. Here they were fortunate in securing the 
be-st pilot of those regions, a darkey who had been in 
the Service of the Government for twenty years and 
was supposed to know everything that a black inan can, 
Profiting by the light draught of the Wild Duek, and 
the «cceptional skill of hia pilot, Agassiz was en&bled 
to erosa the banks in ali directione and penetrate rnto 
regions otherwis© inaccessiMe. Many of tbese trips ou 
the banka tested the pilot*a ability to tbe utmost; for 
with marvelous sldll he worked the yacht aerosa the 
aandbars over one spit and then another, using only the 
eye or the bearing of sotne distant little cay. On, more 
than one occas ion they anchored in such unusual places 
for a vessel of their size ? that the spongeTs swooped 
down on them under the impression that they had gone 
aground—and were much disappointed ai being de- 
frauded of a firet-class wrecking party. “ Such a eet of 
darkey cut-throata I ahould not care to have landed on 
my cleck if my vessel was as h ore—they looked as if 
they would leave you hat little show/* 

The first cruise 1 embraced the outer chain of ifilands, 

1 S*a Chart L 
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from Eleuthera as far east as Turk's IslancL Touching 
at WatJing’8 Island, tbe first landfall of Columbus, 
Agassiz compared tbe sbores of the island with the de¬ 
scriptione given by Columbus, and sa tisfied himself that 
tbe epot selected by Sir Henry Blake wa& tbe place wbere 
Columbus first landed in tbe New World. Tbis bifcof tbe 
abore, kuown as Columbus Bight, is situated well dewn 
on tbe east coast of tbe island. 

From TutVb Island tbe yacbt headed for Cape May si, 
and then, skirting along closc to the Southern, shore of 
Cuba, put into Santiago for caal and suppiles. 

Sajttiaoo »* -Coba, 

Janua iy 25,1893. 

(( We bada most in te resti ng trip yesterday to tbe iron. 
mines near here^ at a place called J uragua. Tbe most 
important mines belong to tbe PerniBylyania Steel Com- 
pany and to the Bethlehem Iron Company; tbey otq 
a laTge territory and run their works at Steelton, Spar- 
row Point, and Bethlehem -entirely on tbe product 
shlpped from hera, whieh in ali amounts to about 
500,000 tona a year. The General Manager is a Ger*- 
mati) a PenneyWania Dutcbman, and tbe balk of tbe 
officialaareof thesamemhced natio nality. Weleft here 
early iu tbe moroing at sis, ju$t at daylight,—that 5 a. 
tbe time all traina start, and went np in whafc tbey call 
the Director’s Car, a small tocomotive on four wheels 
with seata for six. AH the way to the mine, about six- 
teen miles by rail, the geology was most interesting, and 
I managed to do a gnod bit of work of seeing, by stnp- 
ping off and on. For nearly eigfit miles tbe railroad 
runs on one of tbe elevated coral reefa, nbout twenfcy 
feet above the leyel of tbe e eu, and I managed at a 
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place called L-, where the railroad etrikes off inland, 

to make a a excellent collection ©f corals from the ter* 
tace, while the locomotive was waiting for ita right of 
way. The oificials of the mine were quite as in terested 
in that part of my visit as in anything eke, and we got 
erowbars, chisels, and ali hinds of took to cut out some 
good-eized beada, vrhich ate tiow safuly Oli bo&rd. There 
are three para Ilei elevated terr&ees here off this part -of 
the coast, and from the highest, one buudred and sixty 
feet above the level of the sea, I got some coral he&de 
also. If I have as good luck at Baraooa on the elevated 
reefs Ihere, and along the north coaet, I ahall have no 
caose to complain. A day like yesterday goes far to ex- 
plain a lot of thinge, 

I only wish we could stay out longer and not be 
obliged to go in for coal and ice s& offcen and waste so 
much time in port. But I am thankful for whafc I have j 
it meana simplya litfcle less worb and a good deai more 
expense than if I had Black a boat as the Albatross, 
when you ean stay out thirty daySj and then epend no 
more time fitting out again than we do. The Mesars. 
Brooks & Gompany, to whom I gave my letter of credit, 
were moat polite to us, and &II the people here in charge 
of anything have simply been devotion itself, But 
everything in Spatiis h porta costa about twice as much 
as in Nassau, and thia ia the laat time X ahalt Iit ont in a 
Spaniah port, I hope. But what I have seen has fully 
paid so far. I fancy this trip will eure me of any other 
similar yachting cruise. It looks to rue as if it were a 
little too nmch for a private party/* 

Again ekirting the coast te Cape Mayai, and later, 
on a trip along the north shore of Cuba, Agaseiz wae 
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able to get an excellent impression of the elevated ter¬ 
rae 69 that fortn each an important f ea ture of thie pa.it 
of the coast of Cuba. On the way north from the east 
end of Cuba, after touching 1 at Inagua, the yachfc an- 
chored in Hogsty Reef- Thia is a boTeeshoe-shaped line 
of breakers with an opening at the Western end into an 
endo sed lagoon, and forms an atoll about fi ve miles 
by three, whicb, with the exception of two little cays, 
One on eaoh side of the entran.ee, compoaed of broken 
fragmenta of corni, has not yet had time to make any 
land, The lino of coral reef over which the eea breaks, 
except in one or trwo exposed spote, hae at leas-fc a foot 
to & foot and a half of water over it evtjn at lpw tide, 
but as the reef was some one thoua&nd yards wide, the 
interior of the lagoon was quite caltn, though encircled 
by bands of white comhera piled up by the heavy roll 
of the trade winda pounding on the flata. 

Agassiz, now for the firat time anchored in a lagoon, 
was much impressed by the novelty and strangeness of 
riding qnietly in three fathoms of wafcer ? surrounded hy 
lines of huge breakers, with ninO hundred fathoms a 
ghort diatance beyoad, and forty-five miles to the u ©ar¬ 
eat land, 

Hero he paesed three days, eurveying, sonnding, 
and in veslig&ting; and renched the conclusion that the 
atoll was prohably formed by & growth of coral on a 
bank previously formed by the wearing away of a series 
of sina.Il aeelian hilis. The esiatence of the lagoon he 
sttribufced to the msebanieal action of the surf rnshing 
overthe reef. Tot he thought the masa of water potired 
over the rim would be a sufficient scouring force in time 
to hollow out the lagoon wiehin, where, moreover, tha 
condi tious were leas favoxable to a luxuriant growth of 
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corah Tbis view was strangtbened by bis examination, 
the following; year, of tho so-called smaJI Serpul® atolls 
in the Bermudafij wbich are undoubfcedly made in tbis 
way. But hie ju(Ignient in the matter iras stili in the 
baiance, for he aska, u How deep can it act on a large 
Bcale so as to produce an effective resuit ? ” 

The neat anchorage was on Crooked Island Bank, 
whera the pilet managied to find two and & half fatho-raa, 
at a spot matked one fathom on the chart. Leuving 
Crooked Island the jacht yisited Long Island and Great 
Exuma, steamed along the line of caja thafc skirt Exuma 
Soiind, and entering the bank at Conch Cnt crossed to 
the Tongue of the Ooeaa, and ao back to ICaasau. 

On his second eniise ha expio rad the bank as far as 
Great Hagged Island, the poiat from which Columbus 
sailed for Cuba. From there Agaesis etruck aerosa to 
Baracoa on the northeasfcern end of Cuba» and cruised 
along the north sbore as far as Ha vana, atoppiag at 
numerous ports and ialands to examine the goology of the 
eoast. He was niuch interested in the flask-ahaped bar¬ 
bara, se charaeteristic of the Cuban sbores, and came to 
the conclusi on that they were due tothe gr&dual cutting 
away o£ the drainage area, of wbich they are the sinks, 
during the elevation of the coast. Everywhere he was 
received with the greatest courtesy and eonsideration, 
the captaina of ali the ports having been instructed to 
allow hina to go in and out as he pleased, wifchout the 
usual fonnahties. 

The following letter was written at varioua timesafter 
leaving Ha vana, as the ship zigzagged from island to 
island back to Na&sau: — 
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Ow Boarii teh Wil& Dccufj 
Feb. 37, et leq., 1803. 

“We leffc Hflvana the 24th with a splendtJ day, which 
enabled me to do a lot o£ deep-sea towing jusfc outside 
of Morro Castla in deep waterj and most suceesaful it 
iras. We had a splendid run to Salt Kej Bank, visited 
Cay Sal, doubie headed Shot Cay, where there is a fine 
light on the Engli&h side of the Gulf £treatn, and whei-e 
ve havg found a nice old Scotchman and hia wife who 
had not seen a squI for three months 1 Tbey live on a 
bare rock, but the house ia quite comfortable, and what 
■withi goatg and hetiB and fishing they manage to get a 
lifctle variety in their food. We left them eotne sugar, of 
which they vere out, to their great delighfc, We then 
went to the eouthern iskndB of the Auguik Bauk, and 
from there erosaed to the Great Bahama Bank again, 
and to-day ve have heen expior in g two pointa of the 
lsland whtch have been most mtereating and inatmctive 
and have gtven me just the elue T wanted to settle the 
eauae of the presect configuration of the Rahamas, so 
that the pruiao has heen eminently satisfactory, 

w . . . Shi ce we left Andros we have had magnificent 
weatber; from Billy lsland at the north end of the 
lsland, we croesed the bank to Orange Cay, and had as 
smooth a day as we well eould have and juat enough 
breeze to keep us eool. From Orange Cay we ran up to 
Gun Cay, where we anchorad, for the night and exam- 
ined the lsland the next a.h. before Btarting. We then 
steamed along- a lot of blanda which eould he as well 
examined from the dech as we passed, and landed next 
at Great laaac, one of the most interesting ialands of 
the gToup. It eeemed to have a little of everything whieh 
1 wanted to seO, N«it came a lot of diminutive islets, 
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no larver fchao & man’h head, and then we had a run of 
forty miles aerosa the bank agam to reach Great Harbor 
near Stirrup Cay r where we anchored Imt night eloae 
to a lighthouse, which enahled ua to m&ke the port j but 
anjway the moonlight vas so brighfc that we could have 
gone in anywhere, and the evening aail was perfect. 

From Stirrup Cay, where we were anchored in the 
prettiest little bay you can imagine, we steamed eloae 
along the Benry Islands and crossed over to Andros to 
Maatie Point where youug Cbamberlain 1 hae & ai sal plati- 
tation. We fired a gun aa we anchored off one of tbe 
moat beautiful coral reefa I ha ve e?er seen* and rowed 
inside the surf to hia wharf, eloae to which he has built 
a raost comfortable and roomy bouse of the Nassau 
pattern* Ha haa two thouaand acres in cultiration, 
but I fancy leads an abs&lutely isolated. life. He has 
one Englieh assistant—everybody else black as the ace 
of ffpades. 

” We arrived at Nassau late hwt night, having sud* 
denly given up the Last part of our erui se, as the weatber 
looked tbreatening, and the pilot did not think it pru* 
dent to anebor off Andros in case a norther came up, 
as all the appearances indicated " 

The rest of the voyage Agassiz devoted to a trip 
among the islanda to the nortb of Nassau, and to nu* 
mero ua short expeditione from Na&mu as a base. In his 
tbree mentha’ wanderings in the Bahamas he travelled 
nearly four thnusand fiye hundred miles in ali posatble 
direotiona, and viaited moat of the blanda. Late in Marcb 
he left the y&eht iu Florida and reached Cambridge early 
in April. 

* Soq of the EagUah itktnmD. 
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What te sfvw of the elevated tenaces of ea&tern Cuba 
convinced him that his first examinat ion of thie coast, 
made many yeare before, had led him to misinterpret 
their true nature. In commcn with other naturafists, he 
had suppo sed that alL thesa elevated limes tonos wera 
«Ora] reef rock, representing coral reefs perhapB tw^lvfe 
to fifteeu hundred feet thick, He was now able to satisfy 
himself that the first terrace was a true coral reef wbicb 
had becn elevated to a height of thirty feet or leas. The 
, f limestones of the aecond, third, and higher terraces, un 
' J the other hand, he considered were of older age and dif¬ 
ferent origin than thoee of the first elevated reef whieh 
flaiiks the shore. Aithough he found an occasicnal maga 
■of a species of reef-building coral in the older lim-estone, 
this did not l^ad him to believe thftt the» roctg belong 
to the group of reef-b uildiog coiab, any more than he 
Tvould have spoken of a few isolated heada of reef- 
huilding species found along any sbore line as consti- 
tuting a coral reef. Moreover, since he found the older 
limea tone underlying the coral reef rock of the first ter* 
race, he was inclined to believe that the presenee of the 
fossi! corals in the higher tereacea might be explained aa 
the remains of a aimilar veneer of aboufc the same thick- 
ness as the first terrace, say twenty-flvc to thirty feet, 
which had caveret! the higher terraces at the time of 
their elevation. 

Reeognizing the neces&ity of a more careful survey 
hy a younger man, Agassiz afterwsrds aent Professor 
Kobert T. Hili to investigata this question. Hili was 
ahia to establiah the Tertiary origin of the older Jime- 
etones of which he write&i <( In fact I do not believe 
that any of the Tertiary limestones are of reef rock 
origin, but tbey are mostly organic and cheoiic&lly 
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derived marine sedimenta, mixed with the calcareous 
debria of the life o£ the ocean f B atopee.” Professor Hili 
waa also ahle to trace apost-Tertiary folding in the older 
limeatooes, and eo establish an unconformily between 
the older limestone and the modern ree/ rock, which 
aeparated them into two distinet Systems. Frorn a 11 of 
which we seem led to the interestmg coaclusion that 
the reef-building corala have played a far emaller part 
in the formation of the terracea of Cuba th&n was pre- 
Tioualy aupposed. 

Agasaiz found that the Bahamas, as far aa Turk’s 
Island, vere of «olian origin. They were formed at a 
time when. the banka must have been one huge irregu* 
larly shaped tnaea of lowl&nd. From the sand of ita 
great sea beaches, successive xanges of dunes were blo-wn 
up, such as are stili found at New Providente, which 
the actiou of the rain and spray has hardened iuto seolian 
rock. 

He aeaumed that the “ocean holes” which Be sur- 
veyed gq the bank were made above vater, and are 
similar to the h-oles found in the niolian roeks on land* 
and concluded that the Bahamaa have aubaided ahout 
three htmdred feet sinte the formation of the seolian 
land. During tilia aubsidence the wasting- forces of the 
sea and air have little by litfcle eatan away the land, 
Ieaving only here and the re narrow stripa in the shape 
of the presenfc islands. The modern corat reefs form 
but a very in significant part in the topography of the 
islanda and have had nothing to do with the building 
up of the islanda beyond filling here and the re a 
bight or a eo ve with more modern reef rock, and they 
form but a comparati vely thin coafcing on the seoliau 
rock. 
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As a resuit of this investigatio n of the Ba hamas, 
Agassiz believed them tu embrace another region of 
cora! reefs whoae forma tion cotild not be explained by 
Darwin f a theory. 

UO STB IOHET MOBBAY 

CjVMBRUXjK, April 13, 1893* 

A few days ago I got back from my trip to the 
Bahamas. I was quite succeasful as far as the general 
recon naiasance of the islands ia concemed, but I ha ve 
learned little more reg&rding coral reefs and am as far 
ia the dark oti the suhject of the underlying rocks pLateau 
as 1 was before I left. It looks to me now a.s if nothing 
but a series of systemafcic diamond drill explorat i oa a 
would settie the disputed points. And I should greatiy 
like ngxt jear, if it does not cost too mueh, to do a 
litti e drilling— one hole in Florida, whieh has been 
statbnary — one hole in the Bah&mis, wherO thero has 
heen a siighfcsubsidence—and one ho-lealong the Cuban 
coast somewhere xight tbrough the elevated coral reef 
terracea* unless I can E ad a better place in Jamaica, 
which I do not know. 

Bj the way, I &m satisfied that the sanie causea 
which ha ve given the Bahamas their present physiog- 
nomy ha ve been the cauae of the Berraudas aesumrag 
their present outline. The coral reefs have of late (geo- 
logically late) had absolutely nofching to do with this, 
and the talk about the present ree£a of the Berraudas 
and Baha-mas having been instrumental, owing to sub* 
aidence, io giving thoee islands their present ahape, is 
ali moonshine* There is nothing to he seen at the 
Berraudas er Bahamas which gives us any clue of how 
these ialands weie forraed by the reefs—we are as 
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miich m the dark in regard to their early ori g in as 
e ver. The enclosed will give you a little eketch of what 
I Lavo seen* I had & be&sfcly time, thanks to unuaually 
heavy trades which made pelagie work very difficnlt, eo 
I did but little. It was aggravating, as I hoped to do 
lota, having two artists on board wko simply ate their 
heads off 1 Has not the Britiah Aasoeiation for the 
Ad vane eruent of Science appoioted & CDmmittee to att 
od the boring of coraL reefe? If so, who is the active 
man and what do they propoee doing ? 

TO KUXLEY 

Camudhk, Dac. 24, 1893, 

The old year ls so far gone th&t I mu. st not forget to 
aend you my beat wisheB for the new, I am trying the 
eiperiment of ataying at homo this winter and putting 
my affairs to righte, which have got badly mixed from 
my frequent and prolongedabaenccB* Ihope the doctor 
will let me remain here, but I fear sume fine morning 
he will pounce upon me and ship me South. I hoped 
this winter to continue my exploratioris of the coral 
reefa of the West Indies, and my experimenta on the 
bathymetrical distribution of the surface fauna. I dont 
believe a word of ali the pretty theories my German 
friande have, It F s very «trange how they always man» 
age to find aomething at any deptb they wish. My 
machinery ne ver worka that way, and as I have tried a 
hundred times to their once, I feel naturally very skep- 
tical. But my sebem e eould not be managed this yaar, 
— nO y&cht to be had. 

My Babamao notes are now well written out, and 
I hope to get out this first contribntion to the history 
of the West Indiam coral reefa during the summer. 
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It ia heeomiiig very evident that the whole theory 
]S pretty complicated and eoral reefs h&ve doae far less 
work than they have been credited with, at least in the 
Bahamaa. 

My Heports on the Aibatross Erpedition of 1891 are 
makiDg- fine progress and I hope to get out this year 
('94) the Holothurians and the Crustaceans. Both these 
Memoirs will have colored Platea, giving & good idea of 
the looksof raany of thegedcep-sea beasta. Dr. Pelsener 
wrpte me the other day to ask for the Blake Spirula which 
you eent back, and for the life of me it cannot ha fouod, 
it hos been so admirably put awaj ! — by some zealons 
person too ordarly incliti ed. 

My yotingest bod has managed to become engaged to 
a very ch&ming girl from Philadelphia. I am somewhat 
taken a back; not h&ving had any expcrienee with daugh- 
tera I hardly know how to behave. So far it a very 
delightful esperience. 

After his visit to the B ah amas it waa natnral that 
Agas&iz should turn his attention to the Bertnudas; 
writing from Cambridge early ia 1894, he says to Mur- 
ray of this proposed visit: w So far I have managed to 
stay here withont any great defctiment and am getting 
fat on it. But the doetor does not think it very aafe for 
me to stay much longer, and bj the middle of next 
month I *1I make a visit to the Cerei udas.” 

He spent n early a month there, examining the struc¬ 
ture of the group and coticluded that the Bermudas 
offered an epitome, as it were, of the physical changes 
undergone hy the Bahamas. The folio wing letter gives 
an excellent idea of his views on the formation of this 
region: — 
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TO 9ER JOHN" M1TBRAY 

Hajoltoh» Bebmudab, 
Muret £ 2 , 19 M, 

I Ve been here nearly a couple of weeka examitiing 
the islanda and running out to the reefs whenever the 
vreather vrill allow. 1 Ve had so far uofc tn&ny ple&sant 
days. March is nearly as witidy here as at home, but of 
courro far preferable, There is an excellent tug of which 
I ha ve the refuaal every morning j thb has enabled me 
to see a good deri in a very Bhort time, I Ve made four 
sectionB aerosa the reefa and am quite eatisfied that corals 
here ha ve had stili lees to do with the present configuia- 
tion of the iriands than at the Bahamas. The problem 
here ia practically theeame, but the corals are se un impor¬ 
tant an elementin the aO-called reef asto form practicallj 
tb& thinnest kind of veneer over the ledges of seolian 
rocks which form the so-called Northern, We&tern, and 
Eastern Reefa, 

The Northern Rock, Milia Breaker, and a lot of locka 
which. are awaah, are ali of seolian formation, the rem- 
nants of the former Froto Bennudasland when it occa- 
pied the greater part of the bank as an oval highland 
ftill of seolian hilis which bave heen eroded and eaten 
away, and left the ledge on which the tbin veneer of 

cerata, Alcyonoid, and Millepore bave bmlt, Ali the 
patehea between the outer reef and the islanda are aimir 
larly fragmenta of the former land coming within the 
fi ve fathom line quite close to the JL W M t many of bhem, 
and veneered in the sanie way. That theee patrii es are 
nothing but sunken klets and ledges can he plainly se en 
anywhere along the norfch and south shores, where they 
are stili acti vel j forming, e&peeially On the South shore, 
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wkfere the sO-called reef IS HOtbing but a series o£ islets 
and ledgea overgrown by Serpulse and Algse, tyLicIi, in 
the bng streteb frcnn TinkerV Farm[?] to the G-ibb's 
Hili Bay oti tlie south aliore, for Di no etid of stolis, bar- 
xier reefsj and erescent-ahaped reefg. But the risingrim 

h not forined by the growth 
of the Serpuhe. The outer 
edge is nierely protected by 
w ^ Serpulli: and Alga:, and the 
wjn.' surf breakLng over that pro* 
tected edge digs out a deep 
bole and thus aro formed 



potholes (atolls) or cre&COiit- 
shaped reefs, if the re is an o uti et broketi out, or a barrier 
reef if it is a sbore ledge wiiieb ia acted upon by the surf. 

I liad before aeeing these lifctle atolls adways supposed 
the vertical walls were built up by the SerpuUe^but it’s 
uo sudi thing—fotir to six inehes is the highest Ser 
pulae thickness I p ve found, and everywhere wkere 1 bave 
lookcd into tbe rim of an atoll, etc., it has alwaya been 
made up of aoUan rocka ! — the walls left by the eating 
and Bcouring of the surf on blocka of seolian rocks, of 
ali ahapes, after they have boeu reduced to the line of 
the sea. Tliie 
■will show you 

my idea: — 

W h e n the 
rock A [Fig.l] 

5s cut if at 

H W M y it 
lea vos a flat ledge at L W M ; the block A falis to one 
side and is, according to its size and tlmhness 3 tlien aet-ed 
upoLi by the surf and breakers, and dhdutegrated accord* 



n w.it 


L.W.W. 


Flft. 2 


■ ; 
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ing te the angle at whicb the etrata meet tbe sea, and 
may ia its tura form one of tho Serpulae atolls or knobs. 
The ledge which is left [Fig. 2] below L W A/^composed 



Fio. 3 Fio, 4 


of aeolian atrata whicb have been cemented together hy 
tbe solving action of tbe sea, is coated by a hard eruet. 
Alg» and Serpulse and all tbe bcasta of a Serpilla atotl 
are already growing upon the ledge. But as aoon as tbe 
water iuetead of playing round the ledge begina to break 
upon it, it will aoon eat away tbe softer part of tbe in¬ 
terior, or wbere not so well protected and, according to 
the alope of tbe atrata of tbo ledge, w ili form an atoll if 
horiiontal, if a liltle inolined a crescent-shaped reef, and 
if it is a thin ledge a barri er reef, aa per sketehea. 

Froin bomontal atrata the Algae and SerpuUe may 
eo ver tbe bottom &lope AC otB C [Figs. 3 and 4], bufc 
if tbe aurf is too great tbe sides F F ure fcroken off, 
and thus are formed 
isolated broken walls 
of all shapes and ou&- 
Hnes. [Fig. 5.] 

If the strata are dip- 
ping and in tbe s&me bloek, we may have, as ia all 
ifioliau rocks, strata dippiug at all angles, which will 
account for tbe diversified sbapes. 



Fio.fi 
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TLe mubLroom rock i& eaten aw&y, or rath&r pauuded 

away, along the 
line A € [Fig> 

_^_b.w m. 6], leaving; & 

_cresc ent - shaped 

—-lwil wall at the level 

Fig. 6 all falisont at C 

[Fi ? , 7]. 

At the foot o£ a verticai clifif a ledge is fraquently 

formed [Fig. 8], and the surf ____ 

during low tide pomids over 

A and cuts away »U the dotted j ^ \ 

part A C f forming a regular [0 'p j 

barrier reef at the foat of the 1 J j 1 
cliffj, with as much as eiglit ^ jf J 

feet in ono case, a reguler -—- ^ 

elope from A to C. H thia Fig ' 7 

elope is protecte(1 by Algas or corallines, it is not eaten 

away, ctherwise 

i|| it may make a 

mimkL - po tliole inside 

the wall. Then 

t ,1 vv*\ vertical walls are 

_£ 1 ™ °\ a11 sl,a p« 3 ' 

j^-; • 'ykr winding around 

and twjstfng, 

V •' - Tj.w-ij. f orni J n g a [| kinds 

i I of reen terio g 

___ curves [Fig, 10]. 

Fio. 8 Now before I 

had seen these 

Serpulae atolls, I had comq to the conclusio 11 that the 


Origir al frcrr 

UNEVER5(TY OF MICHIGAN 











THE BAHAHAS AND BESMUDA& 30.5 

Hogsty Eee£ (atoll) [Fig. 11], fi ve miles by two and a 
lialf, had been formed by the Bcourbg of the surf, juat 




in tbe way represented by the precedmg cresceot-abaped 
reef (Serpul® Alg® atoU)< The corala bad grown and 
formed a bnrrier over which the surf broke and dug out 
the atoll. But the atoll was not formed by the growth 
of the coral daring subsideace, as it is only a few feet 
tbick on a sub-baaia of ffiolian hilla which have disap- 
pearfid, and when tbat bank got a proper dopth forcorals, 
tbey flourisbed. One fching is very plain, tbat wEttlfl to 
sub side n ce tbe pre&ent cunfiguration o£ tbe Babamas and 
Bermudaa ia due 5 that ia a Tery different thing froiu 
aayiog tbat tbe reefs Tvbicb surrounded tbe islanda and 
banks as a thin veneer 
are the cauee of the 
formio g of the atoll- J ) 

ahaped ialanda keep- — 
ing pace witb the 
subsidence, when a 

few feet below the coral is fouod tbe Eolian rock! I 
I don f t yet know what my plana are to be tbia early 
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Eummer — the Dolomitee or Calumet — I mueh feaT 
the latter. 

Aga&siz always intended to pay a visit to the Dolo* 
mites andsee for himself if these limeatonesare coral reef 
recka, as eo me geologists assert; but though the excur- 
aion was frequontly conte m piated, something always 
arose to pravent its actually taking place. On thi& ocea- 
sion he developed sume trouble with his throat, and the 
docto? eoosidered that it wotild be unwiae for bim to go 
abroad and attend scientifie meefcings, so he spent hin 
summer quietly at Newport writing up hin reporta on 
the Bahama» and Bermudae. 

Agassiz’a previous conchi&ions aa to the probable 
method of formation of the lower coast of Florida were 
upaet by hia expio ration of the Bahamas and Bermudas. 
In order to make a further examination of the Florida 
reefs he ch arter ed the Clyde, an ordingry em ali tug with 
four berths in the cabin, 'which were occupied by the 
Captain, the Engineer, his aon Mas, and himself. He 
joined the boat at Key West in the m id die of December, 

18 M. 

Ox Boartj the Tua CtTDe, 

«ff Kktt WfiflT, D&C. 22 , 1.894. 

* c ¥e are already halfway nearly down from the most 
northerly point r Key Biseayne Bay. We ha ve had splen- 
did weather eo far, exeept lasfc night going from Elliott 
Key to Cape Florida it was pretty rongh for a couple 
of hours, but M&x and I etood it well. I am more than 
pleased to havetaken thi& trip, I ahall ha veto modify my 
viewa on the Florida reef greatly and cever conld have 
done it had I not aeen the Bahamas and the Bermudas. 
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We have lauded oo the way up at all the interesting 
points on the Keys — and on the way down I am taking 
the outer reef aud the reefs in the intervenia g channel. 

W heu up at Key Biscayne it suddeuly came aerose 
me that I had not b-eeti there since I was quite a amall 
hoy in the winter o£ 1850-51, when I distmgui&hed my- 
self by falling down the hatch of a Coaet Survey vessel 
and being piched up for dead and laid out on the sofa 
of the cebin, where, however, I soon came to and have 
been pretty lively ever aince. We then examined pretty 
ne&rly the same rock exposures I esamined then in 
Father r B COmpa-ny, only what he aaw, and which I sup- 
posed he had eeen, does not exist — but no one wbo hae 
not aeen Babatnas and Bermudaa would have written 
differently. 1 have found the old reef which runs all the 
way from Key West to Key Biscayne, which has been 
elevated just like the Cuban reef, but only not more 
than six to twpnty feet at the putside. Everybody hae 
looked upon tbis inner reef as aimilar to the outer sca- 
faced [reef] formed in the same way. What 1 said about 
the Turtugas is, I think, all right, for I was not then look- 
ing at the Keys in the eyea of what had been dinned 
into me by Father,” 

On this expeditioni Agassia was surprised to find that 
Lower Matecumbe Key waa edged by a alightly elevated 
coral reef, which. he was able to trace as far as the keys 
off the Central part of Key Biscayne Bay. From his 
pieaent investigations, nombined with the resulta of the 
borings at Key West, he reached the conolusion that in 
PlipCenC times the landw&rd extensionof what is hnown 

as the Pouitalfes platea u etretebed in a series of bars and 
flate from the outer reef of to-day many miles inland of 
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'what is aow the coast line gf the mainland. Od theae 
Tjars and flato cocals began to grow id post*Pliocene 
times, and as the thickness of this reef is uot over fiftj 
feet, the greateet depth at which the coralg began to 
grow was probably considerably less than the greatest 
depth at which corals are known to thrive* 

The reef was alightly raised and then eroded, leaving 
patqhes of glgvated reef and coral sand beacbes; this 
sand has becn blown up to form the aeolia-n rock o£ the 
keys, which has soLidifled iato hard ringrng linieetone 
by the aetion of rain or sea spray, while the coast line of 
the mainland he believes to ha ve beeu formed in a 
simi lar way. He believed that the sounds that separated 
the heys from the mainland are dae to the me-ehamcal 
and solvent action of the sea, while the ship channel 
separating the uuter Ime q£ reef patcb.es from tbe mam 
line of keys- probably repreaents a sink of greater es- 
tension which the currente have swept cleati and subee- 
quently deepened. ** Finally, it is upon the remnants of 
the old elevated reef that the present growing reef 
floumhes, forming, as it does in the 13aha mas and Ber- 
inudas, a cotn parati vel y thin crust upon the underlying 
foundation roeks, which are now known to fco Phocen*, 
and which occur at a depth considerably leas than that 
at which reef comis are known to grow.’ 1 

Grriswold and otkers are of the opinion that the 
colites of the mainland were laid down under water. 
Agassiz, on the other haud, considera them aeolian, and 
explaina their strati fi eat ion by the action of rain water 
containing carbonic acid on successive layers of comi 
fiand, more or less rnixed with quartz sand. The rain 
would take up a Iittle lini e, and on e vapora tion would 
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form successive crust L inw g>£ demarcatiou betweon the 
vario us layers of sand. 

Agassiz again visitecl the region in 1908, when tbe 
quarry back of Miami and tha cuUingg of the railroad 
to the south had mado sume interestmg eectiona which 
furnishetl materia! not available on hia previous exani¬ 
matione The multa of this expedi tion were nerer pub- 
lished, but from his notes there seems no reason to 
believe that bis viewa of the forma tion of that part of 
the Peninsula were materiali y changed. 
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THE GRUIT BASS1SB BEET 

Acasbiz selected tbe Gr^at Barrier Reef of Australia 
for the goal of hia next expedition, «4 h© wished todeter¬ 
mino whether the causea inatmmenUl m creating the 
coral regions about the AntUles were as local as aome of 
the scientific men of the old achool believed. This great 
reef, stretching for hundreds of miles along the north- 
eastern shores of the ialand continent, seemed an excellent 
place for the purpoae. Net ordy had Darwin ©spegially 
cited the Great Banier Reef in aupport of hia theory, 
but Jf. B. Jukea, who viaibed it in the Fly, also concluded 
that the formation. of the reef wa a due to subsidence. 
Judgiug from a magnificently illustrated volume on the 
Great Barrier Reef irhich appeared in 1893, W. Savilla 
Kent also seemed to Wievethat the thoory of subsidence 
nuist be true, becauae it had been adopted as an ele- 
mentary axiom in the “leading Australian handbooks/' 

“The Voyage of the Fly,” publiahed by Jukes in 
1847, givesa remarkably accurate deecription of parte of 
the reef. In ftrder to explain ita formation by Darwin/a 
theory, Jukea makea use of the aceompanying imaginaiy 
section. 

Siace reef-building coralevill not grow much below 
twenty fathoms, the great mass of coral roek F 9 'whieh 
the theory demands, could notpo&aibly lia ve beenformed 
by cor&ls growiag np from the bottom. The aeppertara 
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of the theory, therefore, assume the Iand to liave been 
higher at the time the corals began to grow, than at pre- 
sent, so that the coast line then reached tbe line of tbe 
outer reef b . Aa She land gradually sanb, the corals 
grew up F keeping pace witb tbe incursion of tbe oeean, 
fiuaUy pfoducittg tbe tremendoiis bnttress of goral rock 



d- SuAouUidl Lh# Larritsr, jfenGrillj Uuf&tlia-oiiblfl. 

The actiiAl bAiriflr, 

C, Cie nr ch*iLDd ifmida the hirrier, generali y abrmt fifteen to twmty fathomi 

diAp. 

<t Thia inner tvif. 

e. Sbcjftl ch-*nn«l hetweea the innet ree! ud th« ihara. 

-T The gruat bnttreu of naJcajuGua rock, fomied of cara 1 and the detritui of 

Cof&lri And ihella. 

Q m T)ie maiulaud, formed uf gruite* And othyr limilu rocka. 

tliat o veri i es tbe sunken land 7 and stretcbes oufc frons 
tbe pment sbore line. 

Agassiz began the preparations for this expeditiori 
months in jidvance 7 and every detail waa wost ear-efully 
thought out and provided for. Indced, he fixergisod 
tbe sanie careful forethought in tbe organization and 
eqnipment of ali hia cruises. Knoiving the labor and 
care neceasarj to arrange for what he called " one of 
liis own little trips,” he wasalways amazedat tliexrork it 
miist liave required to fit out for aueb a Toyag*, for ex- 
ample, as Nansen’& ex plorat ion in tbe Fititn. 

A small cargo steainer, the Crovden, was ekartered 
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from tha Australaaian Navlgation Companj. Suitabk 
quarters for Agassiz and his assistanta were built into 
the boat; aha waa fnllj provisioned for two monthe, 
and arrangementa were made for inauring a suppiy of 
coal at poLnts whsrO it WOklld be u-eeded along the coaat. 
Captam Tanner kindly took cbarge of the building of 
a sounding machina and deep-sea neta for the eipedition. 
The se, with a complete and extensive o ut fit for pelagie 
fisfcring, were forwarded in advance to Sydney, In the 
midafc of the p reparatione Cleveland delivered hia Vene- 
zuela message, which for the moment bo strained the 
relatione between the United States and Great Britain. 
The owners of the Croyden at once telegraphed, asking 
for a release from their contract owing to the prospect 
of war, but Agassiz telegraphed baek laughing at their 
apprehensio na* Through the State Department he ob- 
tained, from the Foreign Office in Londoo, letters to 
the Governor of New South Walea and the officer ad* 
ministering the Government of Queenaland, so that he 
everywhere received much courtesy, and every opportu* 
nity was offered him for carrying on his -work. 

Three assultanto, Dr. W, McM. W oodworth, Dr A. 
G. Maj«r, both then members of tho Museum etafE, and 
his son Masimilitm, accompanied Agasaiz, who left for 
Australia via San TYancieco early in the spring of 1896, 
reaching Sydney in the midat of the four or five days 
of Eaater holidays. The Croyden was in dry dock wait- 
ing for her finishing touehes, and he waa much exaspe- 
r&ted to find that nothing eould be done till the end of 
the hplidajg, While waiting he made an «cursiou into 
the interior, where in common with other tr a vellera he 
felt the dreary monotony of the great Eucalyptu.fi for- 
estflj ran aerose a drive of wallabiea, and had the tuck to 
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see wbat the Australiapa caU tbeir bear, a tree kangaruo. 
He wae mueh iaterested in aorae of the valleya ao char- 
acteristic of Australia, whoae structure has greatly puz- 
zled the older geologi&ts, but which be speaka of as 
simple enough to an American who hae aeen the large 
and sraall c&nons of Colo rado and oleowbere. Meau- 
while the Croyden had started for Briabane, where tbe 
party went by rail, joining tbe ehip on April 26. 

Ojt BoAX t -rui: Chotdeh, 

Tottubtilu, Queexhulnd, 

Apri] 22, 1896, 

“To-morrow j^u, we put icto Town&vino whew I 
shall mail this letter. We left Bri&bane tbe l$tb, p.Jir, 
aud eyer aiuce nutil to*day we have had beaatly Treather, 
mu ch worse thaa anytbing between Sau Francisco and 
Sydney. We dropped iight iuto it [roiighweather] tbe 
night of the 16tb and by nest A.M. made what ia called 
w Wide Opening,” which ia seventy miles from Bria¬ 
bane, and cut off aboui fifty milea of onteide se», eo 
we bad peace for breakfaat, and anchored in tbe even- 
ing at tbe lighthouse of Break Sea Spit > then we went 
ashore, aaw some nati^es, and after dinner put to sea 
so as to reaeh Lady Elliot Island, the sonthemmo&t 
reef, by daylighfc. Wben we got there it was blowiug 
bard and raining, so theire was no l&nding- poasible, and 
we kept on, passed the Bunker and Porcupine Islands, 
which are xather peculiat reefs, without chance of se^ 
ing tbem, So we put in for the nigbt at Keppel Bay, 
where we bad a good night and quiet dinner. The neit 
day we rotuamed there hoping for a cbacge of weatbei-, 
but none being in aight, we leffc at night for tbe aext 
anchomge, tbe Percy Islands. When we got there we 
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wers no better off, heavy a&a running and no chance to 
sed the reef, st> we kept on to Whifc-Sunday Passage, 
where we got yeaterday A.M, 

I f©ar 1 Lave brought a great deai too much ma- 
terial and supplies of ali kinda, for unlesa the weather 
is very different from what it has been, and ali say it will 
be, I cannot hope to do nnything outside, and mj reel- 
ing engine and sounding maehine will be very little 
uaed, For such a long trip and bo many mea a larger 
vesael ia wanteA; the re is noatorage for one’a elothes in 
the eabin —■ aU has to be kept in valisea and trunka and 
we have each one sLelf to place the most urgent materi&L 
The food is very fair and the veasel an excellent sea boat, 
We are now in latitudo 20 and it ’& getting warm, and 
pretty wann in the cabin at night” 

TO Utgs E. n. CLARE 

On Bdari> thk Crotdkn, 

Cajbms., April 26,1896. 

Bad weather setina to pursue ns sin ce leaving Townsr 
ville. We have Oiily had One really good day for wo rh, 
and of co-urse the day we spent coali ng waa perfeet. 
Stili the time is net ait waste d, and I am learning a 
little aomething nearly every day* We manage to get a 
few things to look at from the beaches at low tide, if 
th-ey are accessible, and land on the Manda when we 
anchotj where I devote myself to the roeks, Wno-dworth 
to collecting on the beaehea, and Mayer to Insecta, and 
both Mas and Woodworth bring fcheir cameras in o&se 
there is anythimg -of intereat to photograph, Stili I am 
getting frightened ai the little work that ha a been ac* 
compliahed thus far, andunless in the nent month there 
is a radiosi change for the better, the expedition will be 
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noted aa a failure. Stili it won’t be fot any fault o£ 
mine. 

We got tbis afternoon late to Cairna, but have not jet 
been aahore j the place aa seen from the sea is quite at- 
tractive, stretchiug along the beach with pienty of trees 
eep-araiing the low houses. Our coming in cauaed quite 
a sensatio d — the pcpulatiou was evidentiy just coming 
out of church and they alL flocked to the wbarf to see 
us come to an anchor, The Captain has gone ashore to 
see the authorities and to Jiiahe arrangementa for our 
going to see the Earren Kiver Falis, which are the most 
moted falis in Australia. Of course if the wind leta up 
we go out to the reef, which is only about twelve miles 
ofi from our auchorage. But to-night there seetus to be 
uo prospect of such good luck. 

On Boakb tus C roydin, 

Qrw THE IjAKK PaBBAGE, 

11 aj' 5, 1690, 

£i At last we got off from Gairns last Suaday after* 
Eoon, after having wasted a fu.ll week there at auchor 
doiug ab solute ly nothing except the little occupa tion we 
manage to get from drawing a rather intereating jelly- 
iUh which aeems to swarm up iu the eatuaries of the 
Australi au coa&t. Had we bees weafcherbound at any 
otber port we w&uld have fared better, as there imuld 
have beeu tbe railroad lines running inlatid, som& of 
which le&d to interesting mining districte where I euuld 
have spenfe some time profitably looking at mines, On 
getting we had an excellent &ight of the reef On 

the soutW™ eide of Tnmty Qpening, which showed 
nothing remarkahle. Thenigbt we spenfc running north 
towards Cooktown; we had a good paggage,. tlien after 
breakfast attacked the two inner patches leadiog to the 
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f Lark ’ Passage. There I began to have my eyes opened, 
and to get an explanation of the formation of the coral 
flat reefa. Sn that was most aatisfaetory ; en the weather 
side of one of tbese reefs we got a glimpae of the coralft, 
whtch were fiimply wonderfui in the way of coloring, 
nothing Hke it have I ever seeo, I wish odo conld get 
a photograph or a picture of atich a brflliantly gaudy 
reef, but tbat is hopeless, While we were bud up at 
Cairns we also lost a set of very low tidea on whicrh I 
had dependeri to get some such fine photo-grapha as thoee 
of Kent 

We are anchored for the night just under the lee 
of the thin line of tbe outer reef, upou whicb tbe eurf 
is tbundering, To-morrow raorning we iutead to go out- 
«ride if tbe aea is not too beavy and do a Uttle sounding 
and deep towing. We aet up the ‘sounding machine to* 
day and are ready to use it now. I shall deputo Mas to 
run it, for I hardly trust aoy of the men. They are none 
of them very handy and the boat men eapecially are 
pretty awkward, and my only safety lies in baving Max 
at haud ready to take hold. 

As we were off Coohtowu we saw the misaionaxy 
steamer, John Williams go into the harbor. She has 
just come f rom New Guinea, and we hope to pick up 
quite a lot of New Guinea curios when we put into Cook- 
town, whieh will be as aoon as tbe weather compela us 
to do M). We are going to try and examine ali tbe reefe 
within fiftj miles of Cooktown bef ore we re fili our water 
taukB and lay in the last supply of ice we shall indulge 
in till we get on bo&rd tbe Ocampo for Eong-Kong, 

u May 9th — Cooktown. Got here last night af ter a 
few hours of work only and tbe rest fighting againat 
the trades. After ali, the Admiralty was right — this is 
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uq time io come* It ia j usfc as I feare-d in the region o£ 
trade a — while they blow, nuthing caa be done 3 and you 
get here and there a good day* With the prospect of 
vi ad before us ? it is hopeleas to do anything till end of 
July ! Hereafter I shall stick to Admuralty advice. It ’s 
a bittcr experience to have wasted so louch time and 
accomplished so little after ali this Sourish. of trumpeta. 

But I ah ali be glad to- get horne and tum down thia leaf 
o£ faduT-e and fprget ali aboui it in the pleaaure of get- 
ting baclt." 


ro aiR JOHir murray 

Off BOARI' TH E CrOYDUT, 

Coorroww, Quexjtbla.nd^ 

May 16,1890. 

I am thankful you did not come and join this expe¬ 
ditiori , as 1 hoped you would. I ha ve ne ver been con- 
nected with a greater fizzte. Since we ieft Brisbane, 
more tban a month ago t ve have had just fi ve days o£ 
good w oriri Qg veather, The corala here are superb, and 
I had no concepti on from the West Indian reefs of wbat 
a reef can be. The gigantic mas&es of the Astraeana, 
Meacdrina, etc., dwarf the Iargest massea of the Florida 
and Bah&mag, and all within six to seven fathoma, so 
that witb a water glass one can eee the whole re-ef. The 
rnost striking charae teri stic is the absone e of Gorgonians, 
which form so marked a feature of the West Indian ree£, 
They aro replaced by the Alcyonaria tribe and hy the 
aponges and huge Ac tineans, tbe lihe of which I bavo 
nerer dreamed of till I eaw them figured in Kent'a book, 
Why he ad vised me to come here duriog the time of the 
trades I cannot understand. Wharton 1 warned me about 

3 Adminl 9ir W. Z . L. WhutAb, &i tLfr HydM£f*pliii5 Dfep*rtta6ut of 
tha Britith Ad mirel ty. 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF HICHIQAN 



318 


ALEXANDER AGASSIZ 


the trades» and I inovr enpug-h of tr®de& to kuow ibat 
when they blcw very little c&n be dono. Yet 'when I 
cabled Kent be reaffirmed bis opinion, and got Wharton 
to agrec with him to boot. 

All eaptaiDB here say I sbould have come in Novem¬ 
ber and December befar-e the hurricane season when 
every day counte for wt?rk almoet It is hot then but 
calm, bow it ia not hut and. anything but calm. It ia 
aggravating, to &ay the least, to lead sucb a failure, and 
the more so, as I nerer went on any expedition better 
equipped in men and materia], and hoped besides the reef 
examination to make a great collectiori of pelagie ma¬ 
teria! But I hauled twice only, and then it hlowing 
eo hard that in ao small a boat &s the Crojden I did not 
dare to do miich for fe&r of carrying all my tackle away 
the way sbe rolled and pitehed. I fiave, however, eeen 
enough of tba reef to aatisfy myaelf of ita mode of for¬ 
matio n, and I fancy the subsidence people wtll not ha ve 
mneb ground for support. It i§ very uunjh libe the 
Florida reef, oaly on an immense scalo. 

I intended to havo pushed through to Thursday Is- 
land, in spite of the bad weather which everybody irho 
knows anything prophesies, but the atoamer I was to 
talea at and of May from theia for Hong-Kong has been 
lost in China Sea and ia replaced by a cargo etoftiner 
carrying no paeeengers. The same is the case with the 
Batam steamers—they take no paeaengers; so that 
unlesB I could stay till end of Jane there was no chauee 
of my getting away from Thursday Island unless I was 
prepared to buck fi ve hundred miles of trades in a small 
ateamer of little poirtT, lihe my boat. That I could not 
aee my way to do, So I give up tbe trip and go b&ck 
via Naples, the 27th* 
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It lg fortunate that there ia do one except mygglf on 
whtmithis failnre falis, and that I have not to account 
for auch a miaerable es pediti on te any one, eo that; 1 
can now tura down this wretched page and tbink no 
more of it except when I write a few pagea giving an 
account of the trip. I ha ve had a pleasant yacbting 
trip and am v-ery sorry Eor my tw-o aasiatanta wkom I 
hoped would g&ther ne end of pelagie afcuff to work np 
when they got homo* They havo taken it very good- 
naturedly, for it ’s no joke for them to lo-ae, as they 
have done, five months of other work. 

Agassiz r s reasons for diaagreemg in toto frotn th-e 
opinion of Jukes that Darwin r a theory was applicable to 
thia region nmy he aummarized as followa: In the finit 
place, the <( linfathomable depth 11 of the se a outside the 
barri er, of whioh so miich is made in coral-reef discus» 
sions, simply does not exist- The alope outside the reef 
is, in fact, more gradual than the outer elope of the ex- 
tenaion <of thia great Continental plateau farther aouth, 
where there are no corala. Furthermore, the apa-ce be- 
tween the outer reef and the present const line is stud- 
ded with ialands, which would give Jukes’s imaginary 
diagram an entirely different aspeet, as it woold show a 
series of peaks cropping out and connected with tbe 
mainland G. (p. SII.) 

The deeply eroded flanka of the coast mountains, the 
existence of extensive high table levels, charae ter istic 
of the adjacent islands also, eonvinced Agassiz, when 
taken together, that the coast of Queensland has for a 
long period heen aubjected to a very extensive denuda¬ 
tio n and ero sion, and tbat the ialands were onco a part 
of the mainland. Thia suppositiori ia fullj confirmed 
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by ffhat is kitown of tbe geology and botany of the 
mainknd and the adjacent is laude. Many of the more 
distant remnauts of the former mainland are now mere 
i&lets flanked by extensive flata, or thej are simply flata 
eaten away to beneath low-wat&T mark. 

He was thus led to tbe concluaion ibat all tbe flata and 
reefs lying between the outer line of reefs and tbe main- 
land are but the remnants of former blanda extending 
to the e&eteru edge of tbe continenta! platea u, islands 
wbich once formed a part of the ca&tern coast of Qneens- 
Land r but which ha ve by erosio & and de nu datio n gradu- 
aily been separated from the mainland and reduced to 
the flata forte in g the outer reef flata of the Great 
Barri er Reef. 

The reports of the Queensland colonial geologirta 
&eem to pro ve that there was a very eousiderable subai- 
dence in Creteeeons times, followed by an elevatio n of 
the beda then laid down, as esemplifled in the deseri 
sandstones. Tbe ©utlines of the present coast line and 
ita eubmarine extension Agassiz took to bave been 
shaped by this subsidence and subsequent elev&tion, 
and by the erosion and denudation to whichthese beda r 
since their elevati on ab ove the 3 e vel of the sea, bave 
been subjected for so long a period. It is on tbe upper 
part of these eubmarine slopes, of a former geological 
period, but modified by erosion and denudation up to 
recent times, that during the present ©pocli corsis ha ve 
obtained a footing* and bnilt np the Great Barriar Reef 
of Australia* Thus, metead of Jukes’s tremendous but- 
tress of coral, there sbould be but a comparati vely thin 
veneer of coral rock overlying the denuded knd. 

Certam puzzling peculiarities of the reef Agaasiz ex- 
plained as followa : — There is erery reaaou to believe 
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that the outer Htrips of flata, now worn to below the lcvel 
of the aea, were at do very distant time (geologically) 
covered bj a reef which wm elevated from fen to twelve 
feet abave the highest level at which corals are now 
growing. Gradually tbis elevated reef was eaten away 
by the actioo of the and this aecounts for the small 
fragmenta of dead eoral which are acattered over the 
outer reef flata. 0» the inner reef flata, where the pro- 
cees has not gone on quite eo long, he found the ele¬ 
vated reef eaten mto “ negro heada j 11 while yet nearer 
the mainlaud there are stili portione of the reef that 
have not been so eaten. Thus the upper part of the 
prafioct reef may be said to form a eruat over the dead 
and denuded elevated reef 3 which forma the COrC of the 
reef. 

The aame erosio» and denudatio» that formed the 
great submarine plateau of Queensland, undoubtedly 
has separated North Queensland from New Guinea, and 
left the ehallow Continental ahelf stretehing between 
them. Finally, he concludes that if the Cretae eous sub- 
sidence&nd eubaequent elevationof the bedUthen formed 
in Australia could be traeed sdEciently far to the ea»t- 
ward, the aame ero sion and denudation of these beds 
would go far to explain the esieten.ee of the banks, 
islands, and archipelagoes of the Southern Pacific. 
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CHAPTER XV 

1897-1898 
THE FUT8 

Ab BOOn as Agaaeia had returned from Australia, he 
began to consider what region would be best surted for 
a further in vestigat ion of eoral reefa. With the adrice 
o£ Dana and Admiral Wbarton, he selected the Fiji 
Ialands, for they appeared to be remarkably rieh in a 
great vari-ety of eoral formations. At once he etarted 
properatione for the voy age. He charte red from the Aus- 
tralasten Company the ateawer YaralU, of 

about fi ve hua-drod tone; Captam Thomson, who had 
commanded the Cray de n, iras again put in charge. The 
summer before he left, ali his equipmeut and materials 
for preserving his collectione were shipped direct to 
Sydney. He also planoed to take with him a uumber of 
the various self-elosing nete hnown to the seientifio 
world, ia order to cOmpkre them with his old lu ve,, the 
Tanner net. 

While these arra ng^m ente were in progress, he spent 
the spring of 1897 in visiting the lasfc of hia unsucceBe* 
fui mining venture» in Mexico. Three days on borse- 
back from the picturesque little city of Culiacan brought 
him to the mine. On leaving, he continued his joumey 
across the mountains to Jimenez on the Mexican Cen¬ 
tral Railroadj and from there went to the City of 
Mexico to arcange some busmess matteis. 
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TO SIR JOHN MTTRRAY 

CAifBTtrnoE, Maj 16,1897. 

On my retum from Mexico I find your» of the Uth 
o£ February- I have been way up oa the wert side of 
the gre-at Mesic&a Plateam, anywhore between 8500 and 
9000 feet, riding mule-back, camping out and living 
outdoor& and gefcting into fine shape, lam now as tough 
aa the mules 1 Ve associated with, but I hope not as 
obstinate ! Food was not ali that was deairable And out 
cook, an okl cowboy, wotild not pass as a Freneh chef, 
Mas and & frierd of minO COmpoaed the party j we were 
all ready for anything, and finally managed ten to eVvqn 
houra in the aaddle a day without beicg the wor&e for 
it. I quite regretted gettiug backtoomlizatiou. I moTe 
to Newport to-morrow, when I sball try and finisti my 
A astralia n Report before atarting for the Fiji. AII my 
p reparatio ns are now made for that. I have a fine twin 
acrew gteamer, 200 feet on water line, lots of room—she 
wiil meet me at Siiva end of October. I am going to have 
a launch and take with mea boring apparatus and the 
most skillful man of the Diamond Drilt Company, We 
go prepared to go to 850 feet, and I ahall put a hole in 
an eleva ted reef and in the edge of an atoll if I can find 
Bolid ground anywhere to start. To ebriate difficulty of 
water supply, 1 take a kerosene motor with me to run 
the Diamond DrilL The company are of «curse intereated 
in the succosa,and theysay that the m&n who goes with 
me is noted for alwaya landing on his feet 1 take with 
me the aame assistant© I bad in Australia, and fcruBt w« 
shall have hetter luck. Stili I ara going prepared to be 
moro ot leas dmppointed. 1 ha ve just published a fine 
Monograph on Cnnoids by Wacb&muth and Springer, 
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which you will get ia due time, Aleo a Memoir by 
Milne Edwarde on sume more of Blake Crustacea, and 
a Memolr by Maas od the Albatross Medusa, which 
ehould come out shortly. 

The members of the expeti ition left Boston on Octo¬ 
ber 9,1897, to joia the Yaralla- The eveniug of Novem¬ 
ber 6 saw them at the little town of Suva, the capital gf 
Tiji, with ite oue Street of ahops, eet in a gimt sweep 
of low abarp hilis, their slopes thichly wooded with 
tropica! vegetatum. Here they found the Yaralle, which 
had been waitiug for ten days. The next morning, 
Agassi-z went ashore to preaent hia letters to Sir George 
0’Brien, the High Commi asione r; here he found in 
Mrs. Allardyce, whose husband waa in cbarge of the 
native Department, an otd aecpiaintance with whom he 
had once made a passage from Bombay to Naples. In 
the midst of his scientific notos one finde, as unexpect- 
■edly aa a joke in a mathematica! tabis, the following 
entry: “Went to aee Mr. Afiardyce—* queer to see man 
servant with nothing but a loin cloth round Hm—he 
served tea to us and two lady callers 1 ” 

Agassiz Buppoae d he miut be conving to & charae ter- 
iatic area of auhsidence, sin ce, according to Darwin and. 
Dana, there is no cor&l reef region in which it is a eimp-ler 
matter to foliow the varioiis formatione, Por ibis reason 
he had tho-ught that one of the atolls here would be an 
excellent place for boriug to decide the thiokness of the 
reef. The preceding letter to Murray suggesta, however, 
tbat his surprise could not ha ve been entirely unex- 
pected, when he found, a mile out of Suva, an elevated 
reef about fifty feet thick and one htmdred and twenty 
feet above the Wel of the sea! 
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Ag&ssiz waa fortunate in securi ng the Services of Cap- 
tain E, Cocis as pilet, especLallj reconnnended by Sir 
John Thuxeton, the late Govereor of tbe Fijisj, who 
bad talen tbe greatest intereat in the plane for the ex¬ 
pedi tion. Thia pilot proved invaluable, as hakuew every 
nook and eorner, and just what to do in any emerge ncy. 
Tbe inset in Chart 2 at the end of the volnme ehows 
the track of tbe Yaralla. It comprised praetieally ali of 
the group, with the excepfcicm of some of tbe oufclying 
Lianda, and the region to the nortb of Viti Levu, tbe 
large et of tbe island^ on tbe south of wbich Suva is 
mtuated. Yanua Levu, tbe other large island, tbe ship 
merely grazed a» it steamed through Somo Somo Strait* 

Lea vi ng Suva on November 8, the Yaralla made for 
Mbenga, to the eouthwest of Suva, a volcanic island 
about fi.ve mites aerose, rising about fourteea hundred 
feet above the sea, and surrounded bya vaat barriet roef 
some thirty miles in extent. Here Agassiz paased severa! 
days examining tbe reefs, and then started for Vatii 
Leile, the nert island to the west. About halfway across, 
tbe weatber began to look dirty and tbe glass started 
to fall 80 rapidly thafc it was thought beat to pufc back 
to Suva which tbe ship reached just before tbe stonn 
broke. 

The next and Icmgcat nm was bo planned as to offer 
a study of at lea&t onc or two ex amples of oaeh typo 
of island, and o£ tbe different types of afcolls, barrier 
and fringing reefs in tbe group. Proceeding through 
tbe gTdupto the nortbeaat, Agassiz then ran down along 
tbe line of smaller Lianda, which form the e astem or 
Lau group of tbe arcbipelago, and afterward worked 
bis way weetward back to Suva. The nights were usually 
apent at anebor, sometimes under tbe friendly Jee of 
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& point 3 or perhaps between a bamer reef and the shore 
of the island that it encircled, close to some native vil- 
lagej wbile again the pilot, watching for shoale from 
the maethead, would guide the ahip through a narrow 
passsge between the breakers intu soire quiet lagoon; 
and once she anchored in the crater of an old volcatio, 
whoae giant walla towering ahoufc herformed the island 
of Tetoya. Curioualy eoough, the yaiallavieitedOue&ta 
exactij fifty-seven yeara after WiLkes,$he firs-t steamer 
to go infco ita lagoon aince 1876. 

The opportunity of seeing something of the natives 
wa& net the least in te res t in g part of the expeditiori, 
The Engliah h&v-e had the good aenae to leave them 
very much undisturbed, and allow them to go on a& 
fchey always have* ao they are among the finest exam- 
ples of what the South Sea lalander was before he feli 
into the hands of misBionary and trader. As the ahip 
steamed along «orne island, with seattered hnta lying in 
the shade of the palroa that overhung s&ndj beachee, 
her appeanmce would csm&e the greatest excitement 
among the nativos, who ran wild ly along the shore as 
she piissed» Anchoring at the moufch of aome pretfcy 
lit-tle hay at whose head clustered a tiny vi 11 age along a 
corni sand be&eh, the expior era would go ashore to find 
the whole village, clad only in lo-in cloths, waiting to re- 
ceive them. The chief would lead them to his houee of 
reeds, with ita high &tonefoundation and steep thatched 
roof; entering, by means of a flat log, in which notchea 
had heen cut for steps, tbey would find themselres in a 
large room who se walls and roof were hung with tapa and 
matting. Some dozengirls, the top of tbeirheadselipped 
and their ringlets entwin-pd with flpwerBj would scgu&t 
down on the floor and begin une of the curione chant- 
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lngsoBgs of tbe country, sbyly, at first, but warming up 
aa they proceeded, clapping their haucU to the rhythm, 
and swaying to and Iro with ali kinds of gracefiU mo- 
tionaof the armsandbodies* Wbfintbesong wasendedthe 
jneu wpald be given tobacco — tbe womec afew trinkets 
or a little money, some of the boya looking-gl&ases, and 
with mutual good feeling tbe party would break up. 

At night, when the ship came to ter anchorage, the 
chances were that a cano e load or two of nativos from 
aome neighbormg village might put off, They would 
be shpwn ali over tbe ghip, whoae variouB wonders they 
saw with the greatest aatoniahnient f while the kiudly 
treatment tbey received evidently filled tbem. with de- 
light and surprise. 

The following is an extract from Agaeaiz*» Journal 
written ahortlj before retirming to Suta : — 

w Ha ve bea n working pretty hard over sin ce I left 
Suva, getfcing up at 5 a.m. to see what there was to be 
seen in going ia and out of lagoons or an chorage; used 
to ha ve a cup of coffee and run round in pajamastill time 
to get ready for treakfast — to make up went to bed 
early, gen^rally 8.30, and have never felt better in my 
life — eleep well aa usual. Generally Bpend time after 
coffee measuring diatances for the d&y*s work or run, so 
as to make a programma and find shelter for the night; 
eveiybody joina in and finally we get the mosfc time 
available for work at any place, and only twice bavO we 
been acrimped for time, the two days when we made two 
long stretchea dead to windward against a huga oceau 
swell, wbicb cut ua down to lessthan aeven miles, Thie 
boat is an excellent sea boat against the wind, but rolla 
more than I like when going broadaide to the sea.” 
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The YaraJla reachect the harbor of Levuka, on the 
isl&nd of Ovalu, the nighfc before the great fcwarm of 
Bololo wae expected- Leaving the ship early next morn- 
ing in a boat with a native crew, Agsseiz and bis aa- 
Bistanta lad seanjely rea-ched Bololo Point, eome two or 
three miles off, when the vrater became thick lite ver- 
micelli soup with this curious marine wonn. The natives, 
■who had gathered for miles ia anticipation of the ovent, 
immediately put out in carides, and men, women, and 
children waded out on the reef with neta and ali kinda 
of utendis to catch the Bololo, which they consider a 
great delicacy, eating them raw or eooked with bread- 
fruit. After a time the ewams vaoished as snddenly 
and my&teriously as they appeared, 

This great swann always occnrs in the last quartering 
of the moon in November, and is eagerly awaited by the 
nativea, who can teli by certaiu signa when to expect it. 
OaJy recently had this curious phenomenon heen calle d to 
the afctention of naturaliats. It proves to bfe the marriage 
awarm of » species of manna worm, living in the c re vices 
of the neighboring coral r-eef, who throw off their ses- 
ual segmenta into the adjacent waters. After the dis- 
charge of the aperm of the males and the ova of the 
femalcs, nothing; is left but sbrivelled transparent skins, 
hence their sudden diBappe aranee. 

TO SIR JOHW MURHAY 

On Board ttih Yahai.la, 
Suva, D«s. 3,1897. 

Hurrah! I h&ve beeu and gone and dene it, as we 
aay io Yankeealang. We have juat come in from nearlj 
a montfc^s trip round the islands of the Fijia, and a 
more interesting trip I have never made. I have leamed 
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more about coral reeffl and i&lands than in ali my expe- 
ditions put together, and it looks to me aa if I had got 
hold of the problem of deep [lfigoons of] atolls, and of 
the history of the coral reefa of the group. But I f ll not 
go into details now except to say that I am more than 
e ver satisfied that each district muat be judged by itaelf, 
and that no euch aweeping theory as that of Darwin can 
apply to coral reefa as a whole, ot even to atolls. I don’t 
believo from what 1 have seen that a single atoll in the 
Fijis has been forraed by eubaidence!—Darwin and Dana 
to the contruy notwithatatidiug. This is eminently a 
region of elevation at least to eight hujidred feet f and 
aubsidence has never ahaped the reefa here. Without my 
experience in the Weat Indiea, etc., it would have been 
impossible for me to have got a proper and correct idea 
of the Fiji Idands and their reefs. But I will not go 
into detaiia until I get through here. 

I only hope I shall have as good weather as we have 
had, not a day loat, working haid from 5 a.m. tdll we 
came to anebor for the night, and offcen steaming at 
night the huge stretehes to save time, The Yaralla has 
proved her&elf emine ntly well fitte-d for thU kind of 
work, and had the Croyden, in which T cruiaed along 
the Barriar Reef,. been as good a boat, 1 could have 
bucked the trades and felt safe as I do here. She is 
very comfortable; wo are well cared for, and have all 
been getting as hlack as the natives, froui whom we 
can only be distioguished by the amouut of clothing 
we wearJ fieeides coral work, ve have greatly enjoyed 
aeetng the na rives in their villages, of which we have 
aeen sotne of the beat Bpedmena. The islanders are the 
most friendly* jolty, and hospitable people, fully up to 
jokes, and most grate fui for thesmallest kindness. We 
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were daily overwhelmed with them, and nent them off 
ue-ually bapp-y and fuli of food and presents. 

The Bcanery is also very beautiful, se tbat all in ali 
we are enjoying every minute and glad te have dene 
the outlying and mu st distant parta, ao tbat now we shaU 
be wifchin «asy reaoh of Suva in case of a blow, 

I left my party for horing at W-ailangilala, where 
they are well aettled for sii week&j when I left them 
they bad got going to eighteen feefc in sand. B ut I look 
upon this boriiig- as a mere experiment, Boriag to be of 
auy good muat be in a meent cora! reef Uke tbat of 
Florida or a fringing reef libe that of Honolnlu — 
where outaide conditions have bad no influence, and I 
shall tackle that some time and eome where. 

By the way, David, ia a lefcter I find here, saya the 
ree/ proper waa only forty feet 1 1 Judging by the re¬ 
por fcers^ acCOtints in the papers.,, they made it the full 
deptb of the bore, but I shall give them a doee they do 
uot expect, and the theory of eubaidecce will, I tbink, 
be dead as a doomail and subaide forever hercafter. 

The little island of WaiUngilala, in the northeast of 
the group, seemed admirably adapted for the purpose 
of boring; a low tiny island abont fi ve eablee long, cov- 
eted with ehruh and coeoanut trees, that rose on the 
northeastern rim of a reef of the sanie mune nearly 
nine miles around, enclosing atougbly elliptica! lagoon, 
The island bad the added advantage of having a lighfc- 
house whoae keeper was able to furnish shelter for the 
boring crew. Here & party of three wbite men and four 
natdves was l&nded with the boring apparatus and pro- 

* Refers to ifae boriog mulo it Eunifnti in thm Eli ice IftliDdjj which 

wii i i be iu entiosied litet» 
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visions, while the Yaralla Bteamed awiiy, to ratum and 
pick iip the mea later. 

Oo going back to Wailangilala, after he had aeen 
eomething mora of the elevated limeetones ao commou 
in the group, Agassiz found the dxill had reached the 
elevated limea tone at a depth of about fifty feet, and 
stopped the work about thirty feet lower. For, as he 
says, “ Of coniae it s-eemed foolish to go on boring here 
when it is so simple to get at the face and alo pes of 
elev&ted raefa and etudy their composition in siiu on a 
large acalo and not from a cora, reefs of which the xin- 
deiljing atrata can be seen to be voloauic rocks as at 
Kam"bara, Mango, Fulanga, Vanua Mbalam, and Suva 
Harbor and approaches ” 

The boring convinced Agassiz that the island was a 
fragment of one of larger eize which once eovere d the 
wbole area of the lagoon. For the notthem ertremity 
of the atoll was lesa subjecit to the destructive agency 
of the w^ves create A by the seutheast trades; so that 
bere fchere was left a vrider reef flat, upon which Wab 
langikla and another diminuti ve ialaod repreeented the 
only dry land not worn away by the action of the aea. 

Agassiz’a next trip took him to the islands of Ngau, 
Nairai, and Ovalu, to the east of Siiva, and included 
the tiny ialand of Mbau, close to the shore of Viti Levu, 
otice the most important place of the Fi jis, and crowded 
with houses. Tbis was the home of the last great chief 
Thakombau, wbo ceded the island a to Great Britain. 

After again touching at Stiva, Agassiz prooeeded to- 
ward Nandronga, whence he writes on December 8: 
‘ f Ws got here this noon, our most westarly point, a 
pretty littis harbor on the north eoast of Viti Levu. 
The trip from the Mbenga. passage has been most inter- 
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esting; and has confixmed all I liave seen elsewhere in 
the group. We are now goiag again to Vatu Leile, 
where we had no chanae of taking good photographs, 
and then examine three or four little harbors betweeii 
here and Suva, and then I am done l except towibg." 

to woLCOrr -gibbs 

Oh Boaro the Tabalia, 
Sgv-A, Ita, 1S0T, 

Here I have been at work now neariy sii weeks with 
only a couple days bad weather, and I have been most 
BuccessfuI! It 's by far the beet eoral reef expedition 
I Ve undertaken ? and wfire I to titOp tO-mOrrOw I should 
feel more than repaid for the time and outlay involved. 
We have secn a good deaJ of the uatives in their vil* 
lagea and found them mosfc intereat! ng. They are jolly, 
hospitable, and fricndly, and it seema hardly possible 
that it is acarcelj fifty ye&rs sinca WiLkes and their 
great King, Tbakombau, had such a row! We have 
Iimehed with his eon who is & great swell (bc does not 
look B- 0 )j. and who lives in the finest hcmse in the Fijie 
(native house, of conrse). He enjoys a pension of ,£500 
from the English Government. When we saw him he 
had juat come back from a fiahing trip, waa dreseed in a 
loin cloth, his hair danbed with lime, and hia face black- 
ened, and rn cvery way was not a prepoaseasing figura. 

I ha ve learned more about the c-oral reefs- during the 
past month than in all my previous expedi tions, and 
tbink that I now understand the causes which ha ve 
brought about the existing state of things (in toral reef 
ways) in the Ei jis. Had I seeo these ialands I should 
not- ha ve come here to bore, Whatevcr resulta are ob* 
tained wiU not help to scttle the reef qnestion, and our 
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Eo gliali frianda who are howling for joj at the resulta 
of the boring; in Funafuti will be greatly surprised wlien 
they hear from me. I sball send in a week to see how my 
man is getting along, I left him on a emall atoll ia the 
d oxthwest part of tbe [Lau] group called Wailangilala; 
as long a& be ia tiiere I will let him bore far anuther 
monthj but hia resuite will ia no way affect tho questio n, 
When I came here I tookit for granted that Dana’s and 
Darwin’9 premises about tho coral regio na of the Cen¬ 
tral Pacific were corroct and that thie group of Ulands 
(Fijis) waa ia an area of subsidence, Y ou may judge of 
my Burpriae when I found that the Fijian ia an area of 
elevatio n, and in. one day I*ve seeu more of the thick- 
neas of elevated reef than I could have in a couple of 
years of steady work, I canuot understand how Dana 
ever made sueh a mistake^for ha w&s in the group quite 
& while, but Darwin^a observatione, vere ali tkeorctical 
and baaed upon chartographic atudy in his hcuse, a very 
poor way of doing, and that 's the way ali his coral xeef 
work has been domi. He ne ver was more than ten day* 
in a region of re-efa and thonght out everything he has 
written. I never could see how his theory has got such 
& hold with so Iittle holding ground. 1 sbali nOw fini sii 
my time by making excursio 119 of a few day a from Suva as 
a centre and be within hail of port in case of a hum-cane. 

On Boahd Yaraila, 
Suva, Dec. 17 , 3807 . 

“ I was reminded thia a.m. that I had turned the comer 
of 62 ! —- by Mas and Woodworth, who are arranging a 
dress dianer in the cabin for Celebrat ing the day ! Si ace 
I wrote you ve have done a lot of odds and ende from 
Suva as a baae, and have done quite a lot of deep 
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towing and bagged aome vory nate things. But I ha ve 
given up ali idea gf testing tbe deep-sea usta ; it would 
take too lung, and be too hard wcirk ; for the same 
reaaon 1 have also given up soundinga. Both tbat kind 
of work ali falis on me and none of the party under- 
Btands tbe management of tbe nets or of the sounding 
machine, and I have not got the contage to do ali this 
myaelf. It’sa vgry diif«en£ mstter to do itio the Alba- 
tross, wbere the officere and crew know just wbat is to 
be done; but I am not up to it alone. We ha ve been 
packing up our collectio u a as far aa we ha ve got, and 
what with our specimen», uteneils of natives, and corsis 
which I bmight, we have got quite a tat of boxes readj 
to go back ? quit«a ctmtrast tg the Australino trip, already 
about fifteen dozen hermetical vials of tow stuffl We 
bave already bcgun to dismantle aome of tbe equipment 
wbi-cb we are not likely to use again. 

We bad a most successful little trip this a.m. to cele¬ 
brate m y birthday- W e atarted at 5 a. m. for Mbe bga, the 
firat aboll we examined on leavuig Suvft, but from whjch 
we were driven by a aquali. We got tbere at breakfast, 
the sun out briUiantlj, and we touk a new set of the 
pbotos, which had miscarried the firsttime. I waa quite 
anxious to have the photos, aa the islsuid ia one of the 
prettiest, and most c haraeteristic ? of the group, and we 
had tned tmee before to get pLotos without sucoeae. 

You ha ve no idea how prettily Mas and Woodworth 
decorated the cabin with palm lea ve a and bright leaves 
and tree greens and massea of flowers* The ceiling was 
hung with all kinds of flags, so that tbere waa not a 
partide of the woodwork of the cabin to be seen. Mayer 
got up aome programmes, which were appropriate for 
e*ch individual. . . . 
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The rain is coming down tcxlay in torrenta and we 
are tied to the wharf — we bave had nothing but raio 
— rain — rain, as it do es ia the tropice, but I am thaak- 
fui for the good time wc have had. We have been paek- 
iog, and I bave also looked over my notes and wrifcten 
out a iittle, eaough to m&ke a beginniag of my report. 
We expect to go on shore the day after Xinas, wliile the 
Yaralla is off at Waikngilala. We bave already sent a 
lot of atuff on ahore to work, and have arraaged very 
comfortable quartera at the hotel, ahutting off one end 
of the piazza as a workahop and labora tory. We have 
kept the kerosene launch as a boat, and might, i£ the 
weather ia decent, do a good deal of work on the reef 
flata, and towing, There are quite a lot o£ jellyfiabes 
here» Our photographs have now ali been developed and 
are veiy fair; between Mas and Woodworth I ougbt to 
make an excellent selection for my final report.” 

Agaasiz left Suva on January 13, and apent a few 
days at Honolulu. When there he was fortunate in 
being On tke apot wbile Mr. McCandlesa, wbo made a 
businees of diamond drilling, was bo-ring an artesian well. 
Down te eighty feet nothing but recenfc reef coral rock 
waa eacountered, but from tbat point to a depth of over 
tbree hundred feet the limestone was of a very different 
character. It contained but few eorals, being composed 
almost entirely of ahells of raollusks. WhenMr. MeCand- 
leBE f & attention was csJl-ed to this, he assnred Agassiz 
that this lower limestone was identic&l with those he 
had spoken of to Dana and to him in 1885. Thia would 
seem amply to confirm A gasa ia 7 e contentiori that they 
do nut belong to the same period as the guperimposed 
corala. 
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Writing from Honolulu at this time (1898), he eays; 
“ They are now boring a well and have got down to 
120 feet already, and have juat got through the modern 
reefy and ara now on vkt the contractor calla an old 
reef, which is nothing but a tn&s$ of &bells. Thia praC- 
tically knocks out ali fcke evidence there was in favor of 
siibsidence derived from the [previous] boring hales. 
. . . There are forty Telia down 400 to 1100 feefc, but 
unfortcmately no aamples of these wortb anything have 
been kept. ATI that was lime&toue they Imve called coral, 
60 that both Dana and 1 WerO fooled, be in One way and 
I in auother, but I suppose that nothing I can now say 
will obliterate the tkings that have been eaidabout these 
wells, and which mean nothing eicept complication of 
the eubject ” 

Some years later he writea: “The borings for arte- 
aian wells passe d thrOugb tbirty to fifty feet of recent 

corsl reef to en ter Tertiary bede, in which a few cornis 
were found, and which alternafced with becU of volcanic 
a&bes or mud. In the Tertiary bede Dana saw the cou¬ 
ti d nat ion of the recent reef, while to me tbe Tertiary 
beda meant a auccessioa of eventa which in no way af- 
fected the structure or mode of formation of the thin 
crust of the recent coral reef forming the fringiug reef 
of Oahui, of Pearl Harbor, or of Kaneobe Bay.” 

Agaseiz'8 study oftbeFijis but Btrengthened his con* 
viction thatthere is no general theory of the formation 
of coral reef a of nniversal applicat ion; each district 
must be studied by itself. In the Fi jis, he considered 
elevafcion and subsequent erosion to be the causes that 
have faahioned the steep slopee of the ialands and reefs, 
and not the thin crnst of corals which fchrive upon the 
reef Oats forming the substratum of the modern reef. 
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Thia erode d subat ratum, alightly modified by the growtlj 
of tbe eruet of recent corale found upon it, ia id the Fi jis 
cotnpo-Bed either of volcanic materialor of elevated lime’ 
stone, wJiobo sea faces, following the anclent elope of the 
land rnass, represent ifc& former extension. 

The islands of Fiji may be divided into three classes 
— elevated limestone, partly elevated limes tone and 
partij volcanic, and volcanic. As a ruU the volcanic and 
limestone islands are easily disting-uisbed at a glauce, 
the gradu al sio pes of the volcanic peaks oontrasting 
Btrongly with the flat-topped aummita and precipitous 
cliffs of the limestone islands. 

The limestone cliffs, many hundreda of feet in beight, 
plainly attest a great upheaval of the region ; while the 
outlinea of the islande, deeply furrowed by gorges and 
valleys, the abarp and eerrated ridges separating them ? 
the fanfcastic outlinea of such peaks as those of Viti Levu 
and Vanua Leva, and others, ali attest tbe extensive 
denudation and erosion tbat has been goitig on in tbe 
group for a very eonaiderable period of geological time- 

Since the volcanic islands woutd naturally be eroded 
to a less extent than the limestone, it h not surprbing 
to find that the larger islands, like Kandavu, Tavinni, 
and Ovalau, are of volcanic origin • while some of the 
limCstOtiO islands have boen almOst Cntircly Croded. So 
tbat of many whieh onco occupied the area of presont 
lagoons, like Ngele Leva, tbere is left only here and 
there a small island te attest the former exiatence of tbe 
more extensive elevated limestone, that onee covered the 
wbole area of wh&t is now an atolL 

The elevated limestone islands, such as Maiau,Tuvntb£, 
and many others, with bluffa of coralliferous limesto-ne, 
have been by some eonsidered as elevated fossil atotls 
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beeause of the esistenee of a depressi on on the snmmit 

■which waa looked upoa a a tlie remnitia o£ a lagoon. 
Agassiz, however, did not bell e ve the se cupHke for¬ 
mati oq& repreaeuted the floors of old lagoons, but con¬ 
side red thera eimiiar to the gigantic banana holes, as 
they are called* found in the Bermudas. He attributed 
such depressions to caugea now going on and look-ed 
upon them as the first proeess in the erosion of the islands. 
The doeaying vegetation, thiokeat in the interior of a 
limestone-island plateau, on settliog in any ineqnalitj 
or fissure on the flat top of an island, forma aeids. Theae 
greatly inteusify the solvent acticrn of the niins, which, 
percolatio g through the masa, carry off the limestone. 
A drainage from the edges toward the centre is eetab- 
lishedj and ve get the b&ginning of the saucer-ahaped 
b asina so characteris tic of the elevated limes tone islands 
o£ Fiju At firat there ia but a slight depressiora; thia 
gradually deepens, till when the sea finally breaka in 
ve have an island like Fnlanga, about whoae outer fl&nks 
corsis ha ve est&blished them solves. A fuither proeess of 
ero sion would resuit in wearing away thia land until 
nothing remained of the original island but a few ialets 
rising from a denuded reef as in Wailangilala. And 
finally when the proeess is carried stili further, nothing 
is leffc of the island but a submariae ridge upon which 
corsis have established themselvea, like Retd Haven, 
(See colored piate, Figs, 1*) 

Wbere islaudo, cgmpgaed rither of vglganic materia! 
or limestone, have been eroded to forni a aubmarine 
pJatform, upon which corals baro obtained a footing, 
Agassiz would explain the eri st en ce of the lagoon as fol- 
lows: — The great rollers piled up by the trade winds 
break over the outer rim, proteeted by a more vigorous 


DigitLze-rt by (^.OOQlC 


Original from 

LUNfVERSITY OF MICHIGAN 



rrLAsrejk 


~W AI f^SGILALA 


11 AVE ST 



Figi». 1. Tiu: Diivswpjim of as Atoll vfoji a Limfstosf. 

Isla>[> 


HA.TI HL - -Kl.iHU TlMltit »TAfiK 



Fica. 52. The Development or a.v Atoll uiom a VoijPamc 

]»UNIt 



ru^win*; tiu; i>i-;vki.oi*mk.nt nr as atom, 


Digitized by GcxkiIc 


□riginalfrom 

UNEVER 5 ETY OF MUCHIGAN 



DiQitizetf by 


Gck iglc 


□riginal fram 

UNEVERSETY GF MICHEGAN 




THE FUIS 


339 


growth of eoral. The water thus poured m forms a h.y- 
draulic head that can escape only through the openinga 
in the outer reef flata. It becomefi -charged with partiales 
of lime or other material, derived mainly from the me- 
ohanicul dkintegration t>£ the corals or substratum forni- 
ing the aurface of the reef> and aleo in part from the 
chemical disintegration duc to the action of sea water 
which rota and dissolves the limestones of the reef. Soon 
there exi st ali the elements of a modified gigantic pot- 
hole, from which the churned material is carried out by 
the ciinents flowing through the entraneea into the la¬ 
geon.. WherO corale have establisked thero&elvee ahout 
aa lsland on the submarme platformg formed from it by 
denudation and sub mari ne ero&ion, he wonld explain, in 
very rauch the Bame way* the passages between. the 
klanda and the barrier reefs. 

Given a cotnparatively amall volcanic island upon 
whose eroded platfonnB corala have established them- 
selvea, the first resuit of the processea described above 
WOnld hd Ati island with a barrier reef lite M&tuku. As 
the denudation and ecouring continued, they wquld 
caq&e the diaintegration o£ moet of the Und, && in Komo. 
The final efifect wouid he the total dieappearance of the 
land, leaving & lagoon encloaed by a reef. In thia la&t 
stage the position of the atoll near volcanic klands 
wouid often be the only gnide to the character of its 
formation. (See colored piate, Figs. 2.) 

There k stili another tnethod by which &Ome of the 
a tolis have probably been formed, In the group aretwo 
islands, Thombia and Totoya, both volcanic peaks into 
whose cratera the sea has broben through sonte point 
in their walls, and formed lagoons. Aerosa the opening 
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of eaeh Iflland Btrctches a coral teef. Aftet Beeing the 
coral reef b gTowing on the denuded rims of the&e islaode» 
Agassiz waa incliood to refert fco the old opinion that 
sorae of the lag-oons of atolls represent the retnaina of 
extinct cratera. He found nothing unneasonable in the 
Buggestioa that manj of the Btna.ll, fairly rotmd atolls, 
and othera riaing from great deptha and isolated, are 
tbe denuded runa of such cratera as Thombia, or, if 
larger, Totoya, upon wbich corala ha ve ubtaiued a 
footing. 

The existence of aome deep lagoons has been cited, 
by tbe supporters of the theory of Bubsidence, as a proof 
of ita truth. Agassiz pointed out that if the theory were 
true, ali Urge lagoon? shonld be deep, Lageon b of con* 
siderably greator depth than that at which corale can 
thrive he behevea may he explained as the remains of 
old cratera juto which the sea has brofeen during the 
mshtng away of their wallB. In sapport of this theory 
he cites the fact that Haleakala in the Hawaiian Islanda, 
Aso San in Japan, and several volcanoe& in Javftj have 
cratera -of a diameter fully equal to a numbor of the 
Tiji atolls. 

Great bluffs are a characteriatic feature of the lime- 
etone klands of Fiji. S-ome of these rise to a height of 
a thousand feet f and atteat the elevatio n that has taken 
place in tbat regio n. The faces of these bliiffe are evi- 
dently eoralliferous. A gaesi z found it waa almo st impos- 
sible to collect coral 8 from the exposed aur faces of these 
cliffa with the appliances at haud, aa the Iimestonea had 
become bo haid that a hammer produced no impresaion 
on them, and the corals were bo well embedded that they 
could not be cut out. 

From Buch examinatiou as he waa able to make, he 


Digitized by Ajoogie 


Original fram 

UNEVERSETY GF MICHEGAN 



THE FUIS 


341 


tbought theae bluffs were late Tertia ry, a conci usio q 
confirmed bj Dr- W * Eh Dall*s examination of the foeeil 
molhmka that the former collected from them. Agassiz 
admitted the difficulty of determining the method of 
formati on. of these elevated coralliferous limestoneB of a 
former geologicalperiod. He was, however, inelioed to 
believe them to ha ve been built up by a varie ty of cauaes, 
m patt by the growth of a reef seawards oa a plafcform 
formed by piecea of OOral that have broken off and 
rolled down ihe outer alope of the reef, in part, perhaps, 
by Bubsidenco, and in part by accretion from the car- 
casses of the invertet) rates living upon their surface. 

To examine tbeae cliffs properly one must be lowered 
over their edge with a Tope, or climb their faces by 
means of the loiig hanging roots of b&ny&n treee. So 
Agassiz con-cluded that the examination had best be 
made by a younger man wbo would devote conside rabie 
time to it. In pnreimnce of the advice of Professor 
T. 'W* E, David, of the Universi ty of Sydaej, Air. E. C. 
Andrews waa selected for this inveatigation. Mr. An¬ 
drews chartered a antall cutter, and spent aome time 
among the hiande, From his examination it would ap- 
pear that theso rai&od reefs *’ have eeldom more than a 
eomparatively moderate thickness, forming a capping 
that liea outside and over a bedded eream-eolored Ume* 
sto ne, quite distinet from the so-called reef rock. In 
eome cases Mr. Andrews wae ahle to trace the underly- 
ing volcanic formatio a whose upheav&l cauaed the eleva- 
tion of the islands. The examination by R. L. Sh&rlock 
and E. W. Skeats of the material blaste d from the face 
of the cliff would eeem to confirm Agassiz’9 opinion of 
the age of these elevated “ reefs.” 

Auy one who has followed Agaflsiz’a theory of the 
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formation of the a tolis and reefe of Fiji will re adii y un¬ 
de rata nd that wh at e ver the age or formation of these 
elevatod limea tones, he conaidered the m-ethod of their 
origin waa quite a separate questioa from that of modera 
atolU, For these older lime&tonea have ftirmed the ma¬ 
terni out of which the atolk have been eroded and de- 
nuded, and on whose submarme platforms modera corda 
have found a f ooting, j u&t ab a cathedra!, built over the 
rem ai a a of an accient temple, would have an ectirelj 
dicerent hietory and structure from the ruin on which 
it rested. 

At whstever time the Fi ji.au upheaval took placa, 
Agaasiz thought it was possibly coincident with the 
elevatio» of Northern Queetialand, and that the area of 
elevation included New Guinea, and the i&laods east of 
it aa far south as New Caledonia, and as far eas-t as the 
most distant of the Faumotus, and extended northward 
to include the Giibert, E Ilice, Marshall, and Cardine 
IsUnds. Since thie epodi of elev&tion the inlands within 
tbis area have boao, libe Northern Australia, suhject to 
extensive de nudat ion and erasieo* 

While Agaesiz was preparing for his expedition to 
Fiji, Professor David was continuing the boring opera- 
tions on the atoll of Funafuti in the Ellice group, origin- 
allj undertaken by Professor SolLa.% under the auspices 
of the Royal Sociaty. The day before leaving C&m- 
hridge, Agassiz received wprd that Professor David h«d 
eucceeded in horing to a depth of nearly six hundre-d 
feet and that he was stili horing in corab This seemed 
to settle the matter, but subsequent letters from Pro¬ 
fessor David showcd that the question was not so simple. 
Agassix's investigations in the Fijis conyiaeed him that 
the boring at Funafuti bftd settfed nothing, “and that 
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«ce are stiti as far as ever from having a general 
theory of theformation of coral reefs” 

TheFimafuti bormg - w&s cemtinued. the following year 
fco ft depth of 1114 f&et, when the fr-Ork was stopped, 
»9 the party Lad exb&ueted their aupply of diamonds. 
Murray, from his examinatiori of the bore, beLieves that 
the drill ** passed through a portion of the talus pro* 
duced by the fragmenta- tora from the growmg face of 
the reef, and on which it had proceeded seawards.” 

Agas&izij 00 the Other hand f in a letter to Murray in 
1907, gays of the Funafuti bore; “Ali I hara aeea 
inclines me to think that the core has in part passed 
through Tertiary limestonea, and in part a talus of 
modern material.” 


PtJXAFCTt 1 



In another letter to Murray, written af ter the puhH- 
cation of the Funafuti Report, he says: — 

“ I have been looking over agam the Funafuti book. 
I do nat see that the examinatiori of the cornis found 
has been a comparative one and a direct one with recent 
eorals, and I defy any one to mate such a eomparison 

1 Here U, in the coral noom at tbn Museum in Cnmtatidge, a beautifol 

nodet of funafuti, made fcj Mr f C- C- Cultis, fr*?ao ■det» mpplied by ibo 

Rojnl Society JUport, and Agasm*i not ea. 
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with anything after the great alteration that has taken 
place ia depth hj calcite. The mere state ment that the 
corals are identie&l goee for nothi ng. If, as I think ? the 
underlying lime Btone beda o£ the modern reef are o£ Ter¬ 
ti ary age; as in Fiji and Cbristmas Ieland, the difficulty 
of separating the modern corals and the Tertiary on-ea 
is very great and difficult even where these nocks are 
accessible. I don*t think the lina of demarcation can be 
determinet! by a oore where it is drawn between forma- 
tioDB with fosaDfl bo eloaely allied to the re-cent types. 
The boring should be dono in a region where volcanic 
beds are muUrljmg tbe corni reefs-” 
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CHAPTER XVI 


1898-1900 

THE TEOFIOAL PACIFIC 

The following letter tella eomething of Agassi^a ac- 
tivities at Newport the summer after his retura from the 
Fijifi, when, hoping to devote more time to hia research, 
he resigned the direction of the Museum : — 

TO EBJJBT EHLEKS 

KiwTOBT, Sept. 16, 1888. 

I think I oan see your haud in the very flattering no- 
tiee that I have been eleeted a foreign metnber of the 
Gotti&gen Academy. While I have given up the admm- 
istration of the Museum, I have naturally retained the 
care of the publicatio» s counected irith the espeditions 
of the Blake, Alhatross, and other espeditions wbich I 
may have un.dert&hen > or am likelj to make hereafter. 
I already find considerable relief from esecutive work, 
and before I go off this vinter I hope to be entirely 
free. Woodworth, who is to be Assistant in charge,will 
not take hold unti'1 beginning of next year, as he goes 
to Samoa to fini&h collecting “ Rololo " for his paper. 
When ve saw them i» Fiji y qxl naturally came to my 
miud, and I could imagine hcw greatly you would have 
en joyed the sight of the ** vermi celli soup.” One of my 
assis tanta, Dr. May er, and I are collecting material for 
a Revisio» of the Acalepha of the East Coast, and we 
have some fine material which will make a new thiug 
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o£ my old Catalogue published in ’65, and will, I topo, 
do something to ciear up the confusion now existing in 
the classification of the groupa. In the mean time I am 
at work on the Echini of the Alhatroea, and Westergren 
ia making* e orne b en uti fui platea for me. My Report on 
the Piji coral reefa is dane aad only awaiting the cotn- 
pletion of the illuatrations to go to the printers. I thiak 
that Darwin’3 th&ory is now diapoaed of, stili I shall not 
make a genera! r&inn£ until I have seen the Faumotus, 
Marshall, Gilbert, and corni reefs of the Indian Ocean. 
I am now malctng preparatitma to go to the Faumotus 
next August, and see for myaelf what the reefs there 
look lifec. So you see I have laid out for myself quite a 
Uttle block of Troik, and I onty wish I had made up my 
mind to give up the Museum ten years ago, as I ought 
to have done, and have had ten yeara of yo ungor blood 
for the coral reefs. 

In the w in ter of 1898-99, Agasaiz went to South 
Africa to see the gTeat gold and diamond mines of the 
Rand and Kimherley. It was the year before the Boer 
War, and he was much imprmed by the rumblinga of 
preparation which were audible to ali except the deaf 
in office at London. Lettere from his Engliah friends 
opened ali doors to him, and his prestige as the presi- 
dent of a gTeat American mine made him a welcome 
guest of the superintendente and officials of the mining 
firma of England. When not busy underground or in* 
specting surface planta, he appears to have heen fairly 
overwhelmed with lunches and dinnera, 

There were at that time many American mining en- 
gineers in South Africa, mostly Californians, sosne of 
whom he had known in California in earlier days. At 
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Kimberley he waamost intexes ted in the ingenious skip 
and bin for rapid hoisting, de vi sed by Mr, Williams, in 
charge of the great diamond mine there* Tbis proeesa 
waa afterwards successfully applied in eeveral of tbe 
copper mines in uorthern Michigan ; and Agassiz 1 * let- 
teT files ahow that suggestio na of his own have since 
been uaed with Bucceas in the African minea. 

Owing to the community of ownership of tnoat of 
the mines, nothing is projected or carried out without 
being discussed fnlly by all the managera j a custom 
reaultiiig in a unity of actiou whicb Agassiz found a 
great contraat to the constant haggling among the 
superintendent» of some of the small Lake Superior 
mines. Ab one of these meetings he waa amused te find 
that the managets were di&cuseing the possibility of 
miuing and hoisting from a greater deptb than three 
fchouaand feet vertical, At last, when he waa aaked for 
his opinion on the subject, he told them, much to their 
amazement, that at C alum et tliey had already reached 
a deptb of five thousand feet vertieal 1 

Iu walking about underground Agassiz unluckily 
wreDched hia kneg and brougbt on a trouble which, 
from time to time, greatly bothered him for the rest o£ 
his life. It is believed that he thought these attacks 
were gout They were, however, due to his defective 
circulat ion, which showed itself in thia weak epot when- 
qyqt he got out of eondition^ and set up a dangerous 
and painful awellLng that greatly alarmed his family. 

Ever si neo his return from the Fijis, Agasaiz had 
been plauning for an extended voyage through the ia- 
l&ndg of the South Seas, to include practically all the 
coral r&ef regions of the Pacific which he had not yet vis- 
ited. On hia return from South Africa he found that the 
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Hotu G. M. Bowers, United States Fi&h Commissio ner, 
had definitely armnged to place the Albatross at bis dia- 
posal for tbig expedition. Agaasiz wae to hav@ the ehip 
under the same condit io ns as in 1891: he vas to pay for 
the eoal, for fitting ber out, and certain o£ the mnning 
expenses. Preparations, already under vay, vere at onee 
completed for sending coal to various points along the 
routaj to the Marqnesae by the sailing paekets that then 
plied hetween Sau Franci aco and Tahiti; and by a spe- 
cial ateamer from Australia to Tahiti, to some- point in 
the Faumotus, to Sura, and to Jaliut in the Marshall 
I Blande. 

Agassiz again took with him the same assistente he 
had on his two previous expeditione, hesides whom Dr. 

C. H, Tuwnsend, Mr, A. B. Alexander, and Dr. H. F. 
Moore vere detailed from the Fish Commission. 

The Albatross, under Commander J. F. Hoser, U.S.N., 
lientenantHugh Rodman, executive offLcer, wa& waiting 
in San Franciaco, Agassiz board-ed her then late in Au* 
gust, 1899, for what vas to be the longeat of his expe¬ 
ditioni. A full description of tbis exploration would 
require a volume; a glance at Chart 2 will show the 
track of the Albatross through the following groupa of 
isUnds:—Marqueaas, Paumotua, Soeiety, Cook, Tonga, 
Fiji, Ulice, Gilbert, Marshall, and Caroline, On leaving 
the Caro lines, the Albatross touched at Guam and then 
proceeded nortb to Yokohama, where ahe arrived on 
March 4, 1900; here Agaasiz leffc the ship, 

The Albatross, unfortunately, proTed to be a very dif¬ 
ferent boat from Tvhat she was in 1891. Her equipmeut 
had been allowed to run down, and her boilers vere in 
eueh bad coadition that she barely crawled again st a 
head. windt Sc in order to keep the time of the vpjage 
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within reasonable limita, Agassiz was forced to devote 
himself almoat entirely to its main object, the examina¬ 
tiori o£ coral islanda, greatly to ourtail the pelagie tow- 
ing f and to abandon wost of the dredging. 

Nearly ali naturaliste whe have worked with govem* 
meat veasels ha ve auifered from redtape and prejudice, an 
annoyance so veli described by Huxley in the few pub- 
lished fragments of hia journal of the voyage of the Bat> 
tlesnake. Agassiz aeemson this expedit ion to ha ve chafed 

more from such vexations than On iny other occasicm* 

" I continue to be more and more diagiisfced,” he sava, 
" at the nary red tape; it is so idiotic on a trip iike this 
to attempt to put on man-of-war style, The natural re¬ 
suit ia that by the time an oider gets carried out it has 
either loat ata value, or might as well not ha ve been 
given 1 The other day the chief offleer iras coming back 
in a sail boat, and it took fully ten mi mites before the 
officer of the deck, who vas below, got it into his head 
that anybody was waiting for him to give the quarter- 
m as ter the order to heave & line and keep the boat from 
drifting to e-ea again. Yefc there was the Captain, the 
erew, and the officere ail lookmg on and seeing the 
boat fall off. I could not stand it and chucked him a 
line, hut it seems it was a gross piece of violation of etf- 
quette. I am suro that in a pinch a man would drown 
before the right peraon got the order to save him 1 
When I am off in a boat with the yonnger officere, I al- 
ways assume that they kuovr nothing about a boat, and 
they don f t, and we get on famouBly.” 

On board the Albatross, Anguat 80> 1899: One 
week to-night sin ce we left Sauealito- We are just aboufc 
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one-third oE the way to the Marquesas, just inside the 
tropica, on the way for a em ali isl&nd the positi on of 
which is quite doubtful on the charta, and in fact we 
shall probably find thst it do es not exist at ali. The 
first two days out of San Franciaco we did not attempt 
any work. We were gettang- ready, and besides we were 
in ground which had been aounded and which waa near 
encugh San Franciaco to be worked from the re later 
very conveniently. On the third day we put in cur first 
floimding' in a little over 1900 fathoms and lost our 
thermometer and collecting cup. , . . But what was 
stili worse we smashed our sounding reel from the great 
pressure tbat it is aubject to in winding the wire; it 
collapsed entirely when we had wound up about 1T00 
fathoms; on examining it we fonnd the ca&ting was 
very defective, of poor quality o>f steeL ... But what 
was our dismay on examining the spare caat Steel reel 
to find it no better quali ty than the first, and aure enongh 
the next day on making a sounding in 2350 fathoms 
that wenfc ali to pieces, and leaveaua with only two old- 
fashioned reele on which we wound the sounding wire 
from the broken reels an d have fortunately had no mia- 
hap, and I hope we shall not have any more breakages 
on that score, for if we do we might as well have cliar* 
tered a small boat and gone to work indepeodently of 
the Albatrossj as in the ialands she will be no better 
than any boat of mine. 

The weather has been fine so far ; neither Max nor I 
have been soaaiek, though since we struek the trades the 
sea has run high, but we are going with it. It is, how- 
erer, too rough to trawl at eucb deep water as we get 
at fcwenty-five hundred fathoms, so that we ouly tow 
dowo to five to six huudred fathoms and aound, and 
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that gives us quite a lot to do, We have fouud at oue 
hnndred fathoms pelagie — a very qiteer fiat with eyee 
at the cnd of broorn handles! 

I had ne ver aeea anything lite V A 
it. [Dr.] Chan in the Valdivia ^ _ - Vr _ 13 

got it also, and he aays it s a V 

characteris tic of very deep \ 

water / and that tbey get it V 

in tbeir tuw neta by aending 
tbein way down* The only haul 
we have made thus far in 2368 

fathoms we came upon bottom made up upon manganese 
nodules, and brought up a lot of aharka’ teeth and whalea' 
ear-bones, h&uls the lite of whieh the Challenger made at 
two or three locnlities in South Pacific and whieh Mm> 
raj called my attention to eepecially l We got balf a 
ton of theee nodales, and from the character of tbe bot¬ 
tom sample I fancy the whole bed of this part of the 
Pacific is like that where we trawled. Wa shall see, I 
hope eotw, at least that ia my idea of the nature of the 
soa bottom in the open Pacific w&y off from lanci and in 
the region of pTevailing winds where there are but few 
pelagie animata to drop upon tbe bottOm. I faney it 
must h<e quite different ia the region of calma and I 
hope to settle thia in a few days. . . 

September 5, “ We are now just on the edge of the 
Great Equatorial current and to-morrow I espect to be- 
gin towingand trawling in it. To*day we had in sounding 
in nearly 2900 fathoms the firat aample of Radiolarian 
ooze bottom I have ever aeen, and the Sa3pse we get at 
150 fathoms in tow net wOrO filled with epetinlCns of 
Radiolarian^ ideotiqal with those we got at the bottom 
(dead) and which my friend Haeckel aays live on the 
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bottom j Sin ce X wrote we have beeu eounding in prefcfcy 
deep water, nothing leae than 2400 fathoms, and one 
sounding 3088 fathoms. Our bad luck with the sound- 
iog apparatus ia contimung, and we ara not having a 
single caat fluch as it ehould be in ali respects— this ia 
bad, and every day gets us further from the trne ocoanie 
conditiODB and little by little we are sure te feal the in- 
fluence of the platean ©n which the Marquesas stand. 
Stili we ha ve left a few daye in which to rnake up—- if 
we lose them we ah&ll have miscanied one very in terest- 
ing part of otir work, all the deep sea oeeauic (haein) far 
from continenta which might influence the bottom. We 
are now just about twelve to fifteen hundred miles from 
any land I idea! conditione for whatl wantedto do, but 
thanks to the shif tlessness [of the Fiah Cmnmi&sion] in 
not testing tbeir apparatus, it looks aa if this my last 
long expedifcion was going to be as much of a fizzle as 
my Aiiatralian trip! Not a ple&sant prospect, but of 
eourae the cora! part stili remains and the line from 
Tabiti to Tonga, which is a good line but not an oeeanic 
line like the one San Francisco to Marquesas. . * 
Albatross — Marquesas, September 1S S Taiohoe Bay. 
“ Sin ce I have written we have dona quite a lot of work 
and have made sonae interesfcing aoundinga developing 
the platean upon which the Marquesaa unite at about 
eight to nine hundred fathoms* One or two of our deep 
hauls brought up some fine things, but outaide the Great 
Equatorial current there acerna to be but little on the 
bottom* The deep tow-uet hauls have been uitereeting, 
and we are gradu&Hj bringing up a lot of deep-sea 
types of fishea and of Cmstacea which live within a very 
moderate depth from the eurface, A great deal of the 
value of our soundings is lost from the fact that there 
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are no temperaturos connected with them ? for thus far 
only one of the d&ep-sea thermometers on boatd has 
been of any usa» My on3y salvation is to drop all tbat 
work and mak@ up in work and sQuadings ia atoU groups 
where, of courae, I have the whip handle. 

It is very pleasant to be quiet agam after auch a 
long trip without aeeing a saii or an island. Sinne my 
passa ge from Europe to United States wben I was a 
small boy, I have ne ver taken such & long dos e at otue 
time-—22-f daya aince leaving Sau Fr&acisco. As sona 
as w» approached the anchorage the Capta in of the Port 
came up to cali and place himedf st oar diapoaal. He 
is the chief of the local police also. Then came the Vice' 
Administrator who ia in charga here, his chief having 
been called to Papeete. They had not yet got official 
noti ce of our being eipected, but 1 read him the letter 
of the Frenet Minister of Foreign Affairs, and that 
quite tettled it. The Administrator quite rem em b e re d 
GrOOrge^ [hia Son] being hero l It seeuis he spent & 
month in the i&landa and went about a good deal. To- 
raorrow we begin to coal, 

To-day everybody is on shore colleeting and paying 
calls and getting information. The native hou.se is very 
different from anything we have seen at Piji, built upon 
a paved platform of huge stonea. The natives are fino- 
looking, remind me mors of the Hawaiians than of the 
Polyneeiana. But tbey are beautifully tattooed—unfor* 
tunately the tatbooiug being blue will not ph-oto graph. 
We went to-day to eee the old Queen, the wife of a 
celebrated chief, Toana (who conquered all the Marque- 
sas); ahe mcsfc be eighty years old» She is nearly blind, 
aud in cbarge of a native woman who iooks after her. 
She atill has a splendid crop of hair and good teeth I It 
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is said that not liking herfirst huaband ahe at* him and 
married the great chief. Would it not be a good recipe 
forNewport Divordea ? It would lee&en the later ficaudal 
eo greatly and simplify tnatters. Of course the huabfind 
might be allowed the sanie privilege! The lianda of the 
old Queen are most beautifully tattooed, and they say 
ehe had the most beautifally cut lega in the way of tattoo 
in existence in her youthj and the Captam Commanding 
had been trying hard to make her ahow her feet and 
anllles ; bttt ehe would not underatand, thougb we c Oli Id 
eea her toes were well carved. The nativea here are 
goingfastj dying off mainly by consumptum ; the adja¬ 
cent valley , 1 which held once three thousand warriora, 
had now fourteen inhabitante. It seems too had. Chria* 
tianity is fata! to the South Sea Isi an de rs — they cannot 
stand ite reetraiuts, and they die lite sheep," 

fiangiraa, September 22. u Here I um in my fir&t 
Paumotus atoll. Before we left Taiohae, the evening 
befor-e we sailed, the Acting Governor of tbe Marqne* 
saa gave na quite a dinn&r which I thought would never 
■end ; courses after courses followtd One inother served 
"by Marquesan servanta who really acquitted themaelves 
well of tbeir ta&k. He wound up the performancea hy 
giving ua a most intereeting native dance performet! by 
Marquesans of an adjoiniug valley. The whole took 
place on a flat lawn outside the Governo^s house, illu- 
tninated by kerosen-e lanterna And huge torches of bag- 
gingsoaked in kerosene andkept full o£ kerosene, which 
lighted up the whole apace around the dance ra. Ali 
Taiohae waa there in tbeir beat clotbes, men, women, 
and children, and while we were at dinner Woodworth 
entertained the crowd by giving them selecti on a from 
1 Tbe " Tjpee *’ of Mei ville. 
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fehe phonograph, and you ahould haveaeen the astoniah- 
ment ol the Ctowd — it W46 COmical to see their atuaze- 
ment. 

The following roorning, wbile we wera waifcing for 
beef and provisiona to come on board before weighing 
anebor, the wkola lot of dane era came on board to se e 
the ship. We showed them round the ship, cabin. and 
ward room. They were most happy, — the mirrors, elec- 
trie lights and fana and the maehinery and propeller, 
which they had learced to know from looking at the 
st eam launeh when sbe was going to and from the ah ore. 
They wound up by giving us a dauce and a song, auch 
aa they had given us tbe day bafore. The song ia quite 
meUncholy, very different from the uaual Pacific mei* 
odies I have heard before, and always en da rather 
abruptly, much like the last sounding note of an organ ; 
then we weighed anchor and of? they aet for ahore, giv¬ 
ing us a hurrah in reply to our steam whistles. 

Two dfljs agO we struck the inlanda of Manihi and 
Ah e. As it did not look very prufitable to tackle them, 
we mada for thia place, Rangiroa, one of the Urgeat, ii 
not the large st atoll of the group, forty*five miles by 
siiteenl We lay of? the entrance called Avatom Pass 
for au hour or bo early day before yesterday, where the 
chief and two men came out in a em ali boat and told us 
ve were ali right, and in we steamed with their sanction 
through a natrow pass, out of which the current was 
ruahing at the rate of (out to fiv@ Icnota an hour, and 
gut eafely to anchor a little way inside of a most uuin- 
teresting vili age consisting principali j of brohen-down 
Europoan houses in h abite d by nafcives, who sin ce they 
ha ve become Christiana live like very low-down Chris¬ 
tiana. The men are a fine Lot, tali, intelligant, living on 
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what they make by Belling eopra o£ which -at one time 
they eaported a thouaand tona a year* quite a profit for 
the couple of bundred inhabitante of the place* but of 
late the palm trees have not done so well and the nativea 
have had a hsrd time. Fortuuately there are no end of 

fisli here, and they geb plenty to eat. 

The Frencb fiag waa floating orer “ the Palate ” of 
the Gendarmerie, occupied aa we found by a sittglebrig- 
adier who has lived here fi ve years and seems perfectly 
aatisfied with hia lot and says so! Yet he appearslike quite 
an intolligent pmon ; he is the only white man of the 
place* and has no- erae to spend hia time with. Ab usual 
he has a native wife, and that 'e a bad chain for a man 
to ha ve round hia neck here* lf there are children, it 
means he must and his days here in the South Pacific. 

Yesterday and to-day I ha ve been spe udi ng my time 
cxamming thia atoll, eo different from any I had e ve r 
seen, but stili a fine specimen of the kind whioh had 
elw&ys been thrown at me ; and though I have not yet 
got through with thia one* yet it looks asif I now would 
have the chance to tbrow this kind of atoll at the other 
eide. I am beginning to see daylight, and hope to 
get a aketch outline of the atoll to-morrow* which will 
make everything very simple* to me at least. We h&vO 
been taking* no end of photographfl at thia place* for 
being my first ehofc I am bound to illustrate it fulty. 
You will find on the chart of the Paumotua a aketch of 
this atoll whioh looks like a pear and is ahout gixteen 
fathoma deep* full of rocks at the handle end. With 
the eaceptio-u of a few acrub trees there are oulybu&hes 
and palm trees and no wsfcer e*eept what eoaks tbrough 
the soil — that is very lifctle. If the rest of the group is 
aa pkin sailing a thing as this atoll* it will not he a 
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long job to finisti up, so feliat wben therc are two atolls 
close togethor I can send a partv to photograph and 
take the adjoming atoll. 

The tail enti of this [part of the] trip ia making up 



for many diaappointments on the way, and al1 told wbcn 
I look back 1 oughfc to be satisfied with what I ’ve 
accomplished.” 

Qffi Jiongiro&i SeptembEr a Yesterday we took 
a trip ia the launch frgm Avatoru Pasa straight acroe-e 
the lagooQ to the point B. } about thirteen miles. Thia 
same line the Eiecutrve Officer sonnded out for me, so 
that as to-day we are rinming a line of soundings out to 
sea off the Avatoru Fass and are going to do the same 
thing off the eouth side, it will give a magnificent sec- 
tion aerosa an atoLl, and the rough plptting I have made 
of the figures hrings out an outline—as it should— 
mnch ILke the elevated islands of which I have photo- 
graphs in Fiji. Yesterday when we started we found, as 
usual, that the Herreshoff launch was not in Bhape, and 
we had to tinker for almost an hour befora we could 
start ; and I tnust aay that duiing the whole trip the 
Captam and I wofo somewbat nervons as to how Iong 
ehe would rim, but we inanaged to get through ali right* 
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W & towed a dingey behind and took a native pilot with 
U8-j tbe same who piloted us in, and wbo landed na on tbe 
otber side ia tbe neat est little boat harbor imaginabie. On 
our way we pa&sed an interesting little islaad composed 
of elevated limestone (as it sbould be if my ideas are cor- 
rect), and when about tiro miles off, tbe bare reef about 
twelve to fourteen feefc high, which connecte tbe ieland 
and islets, began to loom up and was soon in full view. 

Ab soon as we Landed we began to take photograpba. 
I rushed across th-e islet to examine tbe limestone ridge 
wbicb fiankfl tbe teleta on tbe w» fawj and whicb Dana 
saw from. ehipboard and described as elerated recent 
reef I I vas tickled to deatb wben 1 got tbere to find 
rnyaelf on familiar grouod. I could imagine myself at 
one of tlie elevated Fiji a tolis like Ngele Leva, wbere 
tbe land is, h ove ver, seventy-five foet high and only 
fourteen in tbis place; but it is tbe same pitted, hoaey- 
COtnbed, eroded rock with wbicb I had becomo familiar 
in Fiji, and full of tbe eame magnificent coral xqgk 
fossils wbicb it would take an age to collect by blast- 
ing oufc, but I managed to ehip off a few cbaracteris- 
tic fragmenta. I tbink 1 bave tbe key of tbe Paumotu 
coral reef problem, and it 8 only an expansion of 
what I have eeen in Fiji j only this group is compara- 
tivcly plain sailing and ciear work, for Dana did not 
examine bis islands very dosely; as, for inetance, tbe 
greatest detail be gives of an island of the Paumotu 
group is from what be saw sailing by 1 As for Darwin, be 
only sailed tbrougb and nover stopped at ali, so that I 
am quite sure that uni esa somefching new and unfore- 
seen turna up, I can chuck this group of stolis at tbe 
heada of tbe Darwin-Dana party and ask tbem for tbe 

nextr 
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Off Tahiti, September £7, Cf After leaving Rangiroa 
we steamed we»t round the two adjacent a tolis; these 
appear&d to show nothing special or different from th.e 
one we esam in ed and f&U into the line well. * * . After 
leaving Matahiva we ran a line o£ eoundinga to Aurora 
lsland, which U a fine specimen of an elevate d id and 
such as we had in Fiji, only finer perhaps. . . . I got 
the whaleboat and the doiy, and in less than an hour 
we were ali ashore collecting and taking photograpbs. 
The aurf waa no worse than it ia on ordinary daya on 
Collina Beach/ and you would ha ve thought we were 
trying to land in a hurricane t All we got were wet 
fcet, and we got off perfectly well with all our collections 
and photographs dry as chipa. What we saw wag just 
as at Fiji, and now I f eel that my views of the Paumo- 
tus are settled. It 'a merely a quostion of reeonnoitering 
a dozen or more islinda, And Ihopd we miyget through 
thia in a mooth after we coal instead of sis weeks or so, 
as 1 had laid out. From here, Aurora Island, we shall 
run a line of soundings to Tahiti where will end the 
firat part of our trip, and ou whole veiy successfuJ but 
couJd have been better/* 

After coali ng at Papeete, the Albatross agaio made 
for the Pan motus, calling on fche way at the little i&landa 
of Tetiaroa, about thirty miles to the northeast of 
Papeete, wbich Ag&fisizwas delighted to find compoeed 
of limestone, as this fitted them nicely into his schema 
of coral reefs. 

Fakarava, Q-ct&ber 21* "We have been most tuc- 
cmful thus far. After leavlng Makatea we went to 
Niau, wbich waa another island (elevatoriJ according to 
) Noir Balemlii’l BgbcIi, Xewpcrt. 
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my ideas. Thia island has a sink as lagoon not more 
than twelve feet deep ivith mullet and a few sea-shellfl, 
but do coraUj and lh just such a lagoon as I wauted to 
pro ve how the Paumotu Lagotms have been made; and 
at a little island (to the northeast) called Tikei, I found 
a stili smaller sink —just what might be expected of so 
sniall a place. W e stopped at the entrance of ApataM, 
quite a large lagoon, just libe the other lagoon 3 w e have 
seen. In £a<?fc it nQW lqqka to me ftS if I b*d & aample of 
all the kinda of atolls to be got in this ar clupei ago. Por 
the past three days, e in ce ve left Apataki it has been 
Mowing very hard, so that our passages have been veiy 
uncomfortable, just libe the trade winds in the Carib- 
hean— in fact a Uttle But this kind of weath$r 

(as usual) is not expected and the natives don’t know 
what to make of it. But it *s no consolation to U8, for 
with such a wind there is no exploring to be made by 
wa ter ia the lagoon, and we are helpless until the weather 
ehanges and the sea goes duwn. Thia lagoon is fully 
twenty miles long and ten vide, not eo large as Ran- 
giroa, nor eo populous." 

While stonnhound he writes Mrs. Agassiz: — 

* This is one of the ieknds where Stevenson exiled 
himeelf for a few montha. The more I see and read of 
what Stevenson did in the Pacific, the more inclitied 1 

atn to look upon him sia a-. Certainly all he 

writes may be good Eagliah, but it haa neithercommon 
sense nor accurate observa tion; perhapa be did not fancy 
that any tme would walk in hia tracks ao soon. What 
there is here to attract one I cannot see, unless it be 
a cure for nervtuifl prostratiori — it ’s eure to kill that 
here! When it comea to seeing such noble qualities in 
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the nativos of a place like this, I ebould say, Bosh! 
That kind of talb nlways reminda me of eommentariea 
on Latin and Greek clnasics, writton in the glfcre of 
electri? lights and other modera accompanimente.” 

On board the Albatross, off Tahanea, October 16 y 
1899 .“ Th e bad weather d id not last raj long at Fakarava 
and we were able to put ia two excellent days in and on 
the lagoon. I had a fine chanee to look at the greater 
part of the island under the lee of which we were an- 
chored, buth On the lagoon and On the &eA face. The 
sea face vas wonderfully rich in in vertebra te 8, ao we 
made a fine collection of ah ore thinga, aome of them 
very interes ting, in addition to etudying the conditions 
of the ah ore for the cor at reef problem* 

To-day wben off Tahanea we had a most interesting 
time. Thia lagoon preaents features quite different freni 
other lagoons, 1 never have re ad of any such struetures 
as I ha ve eeen; we made no etid of phatographs, backing 
and filling to get good views so- that Mayer and Wood- 
worth were kept goingat a canter. We tnusfi have ao 
far at least two hnndred viewg. from which to select, and 
my notes ara being filled out fast. If we could have had 
only a good survey of these islandsj how mueh simpler 
it would have heen to explain matters." 

MakemG y October W. “ We arrived here y-esterday 
noon, and are here awaiting the Southern Chjbs with 
our coal. She was to he here yesterday or to-day ? but 
thus far no Bigus of her. Since leaving Fakarava we 
have had most interesting visite to the stolis on the 
northeast side of Panmotu: Takume, and Ttaroia* which 
are slightly different front the others, The weather has 
continued superb nntil Iast night when it has set in 
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regular hard trade and will, I piesume, continue so now 
for three or four days, when there will be a cbance to 
alip out again &fter coaling and do ‘aome work. Day be- 
£ore y e-s ter day we eteamed ali round Tai ume (or Wol- 
konsiy, as map has it ); it was as etnocth as glasa, and 
we had an excellent opportuuity to see the whole place, 
for thongh the lagoou is sixteen miles long it has only 
a breadth of two to two and a half any where and very 
aharp points- Thia gave na a lot of good photo graphs 
showing the two sides at otice. . . . We ha ve made quite 
a u umber of semidie ga between the blanda, which go 
to show that those stolis are not so immensely steep but 
rise from a great plateau. I am gradually inocking out 
a lot of superstitions about atolls, and it is really abaurd 
that Darwin and Dana should have written such a lot of 
non senae } ali evolvet! from their own brains or reading 
of what othere have aaid and done. . . . 

I am gradually gefcting the fonnation of these lagoena 
into my hcad, and am not at ali aurprised that with the 
limited experience of Dana he should have seen things. 
ali twisted round as he describes tbem.’ f 

After explorang the Pau motus, the Albatrosa again 
touched at Papeete before visit! ng the other Society 
Islaods. 

Anehoraytj Hurepiti Bay, Tahda t Society Islands, 
November 1& u You can’t imagine what a beautiful 
Uttle bay we are at anchor In — a deep bight with high 
hilis on eacb side looking out through the Barri er Bcef. 
The sea has all day heen as smooth as a mirior and 
now there ia not the leaat breath. The moon has riaen 
aud the scene is perfect. , . . 
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Marea, the neareat of the Socicty IslancLs to Pa- 
peete, is the most picturesque of alh Unfortimately, 
whai with Qur breakdown and rain squalis, we could get 
no photoa of it. . . . Hu&heuie, EaiateA, and Tahaa are 
beautiful places and their barri er reefe ara superb, tak- 
ing on a development compare d to which the Fiji reefs 
are aa nothing-. The isiauds are a3 a whole (except tbe 
two large Fiji ones) much Iarger, yet not so large as to 
lo se the unity— and that mites them SO intereating. 
They are thickly populated—the shore lines are edged 
with houses ali on piles and quite different from any 
style of house we ha ve seen in the ialanda thus far. 
Bora Bora is a most atriking island. The centre of the 
l&goon of the island is occupied by a great twin peak * 
rising fully three thousand feet above the sea level and 
the barrier reef is edged with little isleta covered with 
cdcOAimt tr&es in great contrast to the bare voltanic 
sides of the contrai rnaas.” 

Touching at the Cook group, the ship on November 
25 made an isolated island about three hnndred miles 
northeast of Tonga, cailed Nine or Savage Island, be- 
c&use in old days the nativos murdered any one who 
dared land on ita shores» Although the inhabitante are 
stili mdependent, having a ao-called king elected by the 
chiefs of the various. villages, thespirit of ** civilization r 
has invaded the island. For when & landing psrty from t 
the Albatroas reached the shore the nativesruahed toward 
them shouting, ** Crive tabac,” and throsting their hau de 
into the visitors' pockets demanded, “Muni Muni! 1 * 

They were ali suppo sed to be Christiana, over whom 
the misaionary held despofcie sway. Agassiz had an amua- 
ing adventure with him, It was Sunday on the island, 


DigitLze-rt by (^.OOQlC 


Original from 

UNIVERSITY OF MICHIGAN 



36i 


ALEXANDER A&ASSIZ 


so no one was allowed to trade with the ship, whieh was 
sadly in need of fresh provisione. Now the Albatross, 
Corning 1 from the eaat ? had not yet dropped e day, and 
it vas Saturday on board. Going to the missionary, 
Agassiz told hira that unlesa he allowed the natives to 
sell to the ship, he would explain to them that Sunday 
was auch an artificial thrng that for two whitemen Corn¬ 
ing from different quartera of the earth it exLsted on 
different days. After a little redection the Rev. Mr, 
L-removed the tabu. 

Agassiz had but little sympafchy for what he saw of 
mi&sionary life, of whieh he w rite 9 : — 

“ What I nerer like in the South Pacific is to see the 
swell honses (comparati vely speaking) of the mission- 
aries. They always in ali the ishrnds ha?e the very beat 
of everything, and eertainly don't show the natives any 
example of plain living, for they are most comfortable 
and h are no end of servata. ... I ha ve been reading 

M-n, and &uch twaddle passes my comprehensiout It 

is nothing but an apology to join the Europeati haud of 
robbers in despoiling the barbarians, as we are pleaeed 
to call them, and compelling them to bny onr gooda and 
wares in addition to stealing their land — all in the 
narae of spreading civilization! Just as the missionary 
swindles in the South Seas ? who trades with nativos, 
makea a lot of niles for them adapted to onr uses, and 
eompels them to do &s we tbink rightj all in the nam e 
of Chrietianity!—and if they resist the mis&ionary 
claims the protecti on of a Man-of-War of hia Country ! 
What fun it would he for a man of energy and pluck 
to come among the islanders and help them to resist 
sueh aggreasions. . . 
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Aa tbe Albatross approached tbe deep bole, ahout 
75 miles from Tongatabu, preparationa were made with 
care and considerabis anxiety for what vas by far the 
deepest dredging e ver aeeomplished; and the trawl was 
finaliy lowered in 4173 fathoms. When at last the net 
waa succeasfuUy hauled on board there was naturally 
much curiosity to see what it contained. The first thing 
to fall out was a sm&ll rubber frog. Agassiz looked at it 
for a aecood in amazementj and tken, glancing up vrith 

a smile, exclaimed^That d--• E-odman! ” Mnch tobis 

Binprise, as he had eipected nothing but mud, the bag 
contained a number of large fragmenta of a silieious 
sponge, and the hottom was found to conBist of light- 
brown volcanic nrmd mixed with radiolarians. 

When tbe Albatross was sighted approaching tbe 
barbor of Nukualofa ou Tongatabu, tbe kiog of the 
islanda called for his army of thirty-five meo, who had 
been peacefully digging yams, forced thetn into the 
most uncomfortable Europe an uniforme, and kept them 
occupied firing a brass eannon by way of saluto. 

“We went to acc hisMajesty Kiog George of Tonga, 
with the British Consul. It was quite an bovjfe, 

peiforroance and reminded me o£ old times at Honolula 
witb old King Kalakaua, The IGng was got up in- his 
uniform witb stars and orders, and eat in a higb chair 
with a Crown on the back of it. His cabi net surrounded 
him and one of the missionaries acted as interpreter. 
The Captain and a few officers were in their fnll toggings, 
and Woodworth and I in whifce clothes. The paJaco is 
a cheap tawdry American WOOden hdusO with gaudy 
earpets. Wo were received at the gate by the King! 
band playing ' Hail Columbia,’ and the King’a army of 
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thirty-five> men who preaented arma as we paased ia the 
Falace yard. We fiat and talked back and forth for an 
hour or so and then took our leave, askdag the Eiag 
ii he wanted to come on board and see the eqnipment 
of the Albattoss/' 

After a reconnaissance of the Tonga group the 
Albatpoefi waa headed for the southeastern edge of the 

Fijk 

4 We left Vavau day before yesterday aftemoon with 
a spanking trade and ali sails a et, going altogether too 
£ast, so we had to alow up and lay to for a part of the 
night so as to make Yangasi early this A.H., and auro 
enough the first iaUnd I saw looking out of my port 
wa& Yangasd, which is most peculiar in outline and the 
like of which there ia nofc in the aouthem part of Fiji. 
On going to the Pilot Houae I told the Captain what 
it was, and he with great glee told me I was quito mia- 
taken and that it was another ialand to the south. I 
didunt stop to argue, and after half an hour’e monkey- 
mg with the chart to tu&ke it suit hia views I notieed he 
changed hia comae and said nofching! He the a confronted 
me with the s&fling directione to fihow he was right, and 
I confronted him with a photograph, which settled the 
matter." 

Agas ai z fitopped at Kambara ? which he had visited in 
1897, in order onco more to examine ita cup-like summit, 
so characterietie of the limestone blanda of Fiji. 

“ It waa very funny to see howpleaaed the nativea were 
to see ua again, The old chief and hia wife greeted ua 
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in a most atately manner, and after our return from the 
hLU we called to bid him good-bye, aad the Captain and 
I wandered round to the huts and the bouses- io &ee 
what they had, The officere got a lot of Kaya bowls — 
this ia a grest place for tbem and for building cannea, 
the island being f ull of very large kard-wood trees. One 
of the women we aaw was really quite a type, She mta&t 
have been, irem her frowsy look, the pattern after which 
the native woman of the Fiji Group was depicted I She 
had red hair llke a eheepVwool mat stending out at 
right angi es to her headj an arra big enough to kill an 
os if ehe etruck him, and a wrt of wild look in her face» 
The cbiefs wife carae on hoard with ua, and bept watch 
of the whole crcrwd, and took the whole party on shore 
again after they had given us ane of their soaga on 
deck. It is really refreahing to get to a village again 
where nobody cao gpeak English, and where the re are 
no missionaries or troders and the natives run them- 
selves. A cleaner and more attractivo village we bad 
not se en.” 

Passing bis old an chorage, the crater h arbor of To¬ 
to ya. Agas siz reached Suva on December 11, 1899. 
" You ha ve no idea how tnuch at home I feel here,” be 
writes. ** It really like getting h&lfway to Cambridge 
when eoming back from the mine! Everybody from the 
Go vernor down most attenti ve and I feel as if I owned 
the ialands. . . 

The Albatross remained a few days in Suva to coal 
and provision, and theu started for the Ellice Islands. 
Here Agaseiz writes from the island celobrated as the 
site of the fooring of the Royal Society. 
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Albathoabj EtrtfAfTjrij Deo. 25th, 1899. 

* 4 Litti 0 did I expect when leaving Fijt two years ago, 
to be spendicg Xmas at anebor in this atoll. We left 
Suva the IDth and steatned among our ©Id island friendsj 
and the following morniug wer-e bidding farewell to tbe 
last cmtlying reefa and island a, and Ngele Levu was 
the end of ali Fiji Islanda. E ver since leaving Suva the 
weather has been superb, gettiug graduallj hotter and 
to-day is the Mrrieat day we ha ve had* The water in 
the atoll is 39 and the air is about 104 — And as it 'a 
pxOtty inoistatmosphere,it is warm enough even formo. 

1 found Eunaf uti j ust as different from ofcher atolla 
as possible, and I have been here for three daya mous- 
ing round and gettiug the hang of the schoolhouse. I 
have dow got hold of the structure of the place and 
understand it, and as far as I go it ’s ali on my side. 
But I begin. to se e how nseless it is to discuss eoral 
ialanda hetrweon people who have not seen the same 
thing. I could not make- out what David, Sollas, and 
Gardiner meant until 1 bad seen Eunafuti — it 'a eo dif¬ 
ferent from ali other atolls, and unless I had my ex- 
perience to go upon it would be hopeless for me to give 
a natural explanation, and I should be groping round 
and talking in tbe air. It was vory funny going round 
the ah ores to find the tracks of the l)avid and Sollas 
party where they had brnhen off samples of the reef 
ledges 1 two y ea ira ago- I go off at sis a.h., get back at 
elever, and off again at four till night. . .. . 

The people here are veiy primitive, wearing grass 
shirts, and their houaes very different from any we have 
seen, all open except mata which they drop like rattan 
mata agaih&t rainor sun, They raise afloor, tipou which 
they eleep, about two feet» They live on chicken, piga, 
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eggg, Lanarias, and cocoanuts., and go fisting, and th^lx 
canoes are very primiti Te. The populat ioa seems abso- 
lutely in the handa of native missionariea of the London 
Soriety, whkh rui e them with a rod of iron, fine them 
on ali pos&ible occasions. Wby they stand it I can*t see 
— compel them to wear clothca from which they get 
flVin diseases, eonaumptiou, and children ali dying I Yes- 
terday wa& Sunday, and women ali came out in mother 
hubbarda and bonnets and hate I1 You never saw auch 
guys and they weut to church fi ve tim es! Today they 
have again caat off their fine clothes and gene bact to 
a more BCanty rig. 

It 's a pity tbere can’t be a little common sense in- 
fused iuto tbia religione eant- As it is ntjw, it sheer 
crnelty and ea forem g of arbitrary rules against health 
and deocncy as the people understand it. There are three 
Catholici priests here who are trying to make converts 
by bribing them with tobacco, the other secta juat now 
being out of that article* Do the missio naries really 
imagine in their heart of he&rts that the native can 
draw the line between Episcopaliaiie, Methodis ts, Wes- 
leyan, Mormons, and CatholicB, etc. It 'a really too 
dkguatmg, aad wo go on spending liv-es and money to 
save souls, or rather to malce Chnstians of them. I should 
lite nothiug better if I had time to enter iuto a emsade 
against such barbariam and show up the miaaion fraud. 
Well meant, I havo no doubt, but —! " 

Upon leaving the Ellice group, Agassi.z ex&mined the 
principal atolls of theGilberts. Dr. Mayer eomplains that 
“ going aahoTe in this group waa aot an immixed pleas- 
ure, for the natives insisted upon op-eniitg our jawj* ia 
order to admire the gold fillinga in our teeth.” Here 
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Agassiz obtained what was probably the Laat complete 
suit of cocoanut fibro annor oa the islands. Alwajrs on 
the watch for anything of this character, be writea, “ I 
ha ve got quite a number of mate, axes, weapons f from 
the different islands which are gettmg very valuable/ 
as tbe advent of civilization apoils their habita for this 
old-faabioned work, and they forget tbeir own arta in 
the care of buying cotton dotb and ali the cheap stuff 
which they now buy from the traders in exchange for 
tbeir copra and fruit.” 

The Albatrosa reached Jaluit, the capital, of the Mar- 
ehalls, early in Jatmary. 

TO MESB E. H. CLASK 

JALUIT, JftD. 10 , 1600 . 

We had a fair pasaage from Taritari, but how slow, 
240 miles in two days and only delayed three hours by 
soundings. Thia is a fair sample of the speed and how 
it interferes with &11 work. We ought to ha ve in that 
time made a paseage and spent the greater part of the 
day trawlingj etc,, but we ehould never get anywhere 
did I do anything but eoral work and the negesaary 
soundings. 

I have found ali the ooal I had ordered here and in 
excellent condition. . . . The Germane here in eharge 
are most pleasant people; the agent for the Jalttit 
Company, Mr. Hiitter, is an educated man who has been 
in charge of the Marshall I&Iand busineas since 1885, at 
the time when the Company which practieally owned the 
islands pasaed them over to the German Government, 
We dined with him and the Commisaioner in charge of tbe 
Germ&n Government intereat* who has a very pleasant 

1 Thil «ollMtiOQ 19 DOW at tbe Pttbddj Haifeum ita Clinbddg*. 
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wife, an American, who speaka ali possible languagee. 
The Doctor of tbe colony is also au excellent repreaent- 
ative, and I COuld not help Ctintraating tbe small n um- 
ter of officiale, who rnn tbe Marshalla at a profit in truo 
eommercLal Germab style, and tbe JJ-Omp of tbe Fijiwith 
ite huge staff eating awaj all the revenues. ■ . . But 
tbis is terribly isolated — a mail about oace in tbree 
monthe and a Mao-of-War twice a year—-slnce they 
have bought tbe Garolin-es and Ladronea I fancy they '11 
have to do more, as their possessions are now quite well 
concentrated and extend from New Guinea to Marahall, 
a pretty well unbroken series of islandg. B ut why they 
want them I can’t imagine—the more of that aort of 
possessiona they have the woree off they will be! 

The Albatro&s spent nearly a month exploring the 
huge a tolis of tbe group, which are remarkable for tbe 
relatively small area of their land rims, when compared 
■with the vaatness of the endo sed lagoena, The cMefe 
stili reigned supreme tbeie, and owned &U the land, m 
that the otber natives were litfcle better than their elaves, 
Of the a tolis of Menschikor and Rongelab, Agaasiz 
writes; ** Neither of tbese places has many genuine 
nativos left — civilization has crept in too far and gal- 
vanized iron has replaced thatched roofs, and clothes, 
their heantiful mata- At Bongelab we found one of the 
faw native chiefs got up to kill in his graes skirt and 
bits and nechlaces in bair and feather top-knot. Wood- 
worth took his picture and then we bought his whole 
dress suit for $1.25 ! 1 ” 

“The islands are very fertile, but the natives make 
little of them, and really live very poorly and have 
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nothing m their huts, which are mere aheda on posta 
to keep the rain out, but they do make beautiful mata 
and fans and the lineat canoee in the Central Pacific. 
The poor deviis are ali round the aiiip to-day aitting in 
their shirta m their canoes quietly Catching the rttin and 
their deatb-cold, wbile if they were bare^fikinned they 
would pass Bcot free. One man specially was a fine 
specimen of missiunary dress ; he had on his customary 
mate, and in addition had put on a long motber bub- 
bard gown in which he looked mo st comical and niight 
ha ve beeti exhibited as a bearded woman! and bis photo- 
graph. nent round to ali religious papers as ons of the 
fi ncet exatnples of tbe success of misbionary work in 
converting a naked savage to a clothed Christian ! It r a 
aiekening were it not ao comical/* 

Agaasiz was alwaya fascinated by the skill with which 
theae natrves handled their great oufcriggered sailing 
catioes. Unlike the superb men of Tonga and Fiji, the 
Maraball Jalandera are small, thin, and stooping, with 
sullen, forbidding countenances. They are, neverthe- 
lcss, the most daiing navigatore of the South Seas, aail- 
ing long distancos by the aid of their cm-ious il charte,” 
made of aticks iashed together* A mimber of these, 
brought back from the expedi tion, are now at the Pea- 
body Museum. 

After again coaling at Jaluit, the Albatroaa proceeded 
westward through the Caro linee, touehmg, among other 
placeo, at Kusaie, Ponapi, and the Archipelago of Truk. 
On leaving Truk the expedition headed northwest, 
bound for Guam, our new possession. There the Alba* 
troaa anehored off the old-£aabiotied sto ne fort which 
comtnands the harbor. At the height of the Spanish 
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War, not many montha before, the U.S.S. CharLeston, 
so the story goes, appeared from the unknown rorld 
and fired upon thia bulwark of defense. The Spanish 
G-overnor* mistaking the attack Iot a salute* sent out a 
boat to apologize for not retiaming it, as be was out of 
powder. 

“The [present] Governor is Captain -> of the 

Navy, who is a half*religious crank and keeps isauing 
prodamationa which I fancy axe ali illegal, as he under- 
tabes to do a lot of things which Cougreaa has most 
distinctly forbidden in any part of the United States.” 

On their arrival ia Japan on March 4, 1900, Agassiz 
and his party were m-oafc hospitably entertained by the late 
Professor Mitsukuri, of the Imperial Uni v-er sity of To ky o, 
who worked on some of Agassiz^ collections. After 
giving an addreas at the Japanese Geographical Society, 
and being the guest of honor at a Japanese dinner at 
the famous Maple Club in Tokyo, Agassiz sailed for 
San Franciscoj wbere he arrived early ia April. 

He was now approaching sisty-five, and the pace vas 
telling. “I am beginning to realize/’ he writes, “ that I 
am too old to go on such expeditione as this — it *a too 
hard for me to have such a long pull—a couple of 
months :r work in the field is ali I can carry now, and I 
ought to have started on these expedi tions fully ten 
yeaxs ago when I was jounger and stronger and had 
more go to me thau 1 can possibly expect to haTe here* 
after. It s a too late 1 ” 

This chaptei would be incomplete without a ehort 
surumary of the conclusions that Ag&ssiz reached, after 
the tremendous labor of examining the almost eudless 
groups of atolls and islands ibrougb which the Alba- 
troas threaded her way. In the Paumotus he was able 
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to sbow that the formation of the atolls ia due to very 
much the aame causes which have shaped the limestone 
islamls of the Fi jis, namely, to ele vatio n and a subse- 
quent eating away of the elevated jskuds, The fact that 
the Paumotua ane ali of nearly the same beight he ex.- 
plained by supposing them to have been (before eroaion) 
only elightly and about equally elevated. In moat of the 
atolls of this gtOup the Tertiary limestones have been 
cut down to the waters edge. The appearance of the 
old Tertiary ledge and of the modern reef rock is so 
strikingly different, that it waa a comparatively simple 
matter to disting-aish the two, even where only relatively 
sraall fragmenta were found. 

Whereas in the Fijis the islands on the atoll rims are 
the remnanta of an elevated island that onco covered 
the enti re area of the atoll,. ia the Paamotus the origv 
inal islands have been, in most casea, CGmpIetely cut 
away, and the land rim has been formed by the refuse 
of the oH ledge, combined with the fragmenta of the 
coiul that has establisbed iteelf upon it, which gradually 
build up small islands on the reef flat j these siowly 
grow, become fused, and form a more or leas connected 
rim about the lagoon. 

The reef ahelvee of the Paumotua, far wider than 
those in the Fijie, supply great musses of material from 
the brO&king up of the outer and inner edges of the 
Tertiary limestone platfonne. These, together with the 
fragmenta of coral growing upon the flata, are thrown 
up on the reef flate and form a pudding e tone or brec- 
cia. Tbis pudding sterne or beach roek is found on ali 
the atolls of the group. It forma great hara, generally at 
right angles to tbe shore line. The eea and wind usually 
follow the treud of the ahores, and the hara of beach 
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rock acfc like buttreases and eolleet cora! shingle, and 
thus are builfc up littU by litti e, ab firsfc small sand hara, 
theu larger bars or ialete, which gradually form islands. 
In the larger atolls, with lagoona manj miles across, the 
trade wind createa a very conside rabie eea inside the la- 
goon, and the proces9 goes On in the lagoon as well as 
on the sea side of the reef ilat. Gradually the islands 
beceme covered with yegetation, and when the refuse 
materiat is verj abundant, the land ritu becomea more 
or leas solid, forming a series of islands with passages 
between them. The formatio a of these land rims can be 
traced from an atoll like F&karava, where the islands, 
especially on the lee eide, are widely ecattered along the 
rim of the reef; or at Rangiroa, where the islands are 
rather less scattered, until as the procCss of filling in of 
the islands continues, there resulta suchan atoll as Pinaki, 
with a contimioua land rim, and one similem passage into 
the lagoon. One step further, and we may imagine this 
atoll entirely enclosed like Niati (which, however, was 
nerer planed down to sea levelj, when it would be merci y 
a question of time for the sand to blow in and fili the 
lagoon. 

Niau ia the only one of the larger atolls of the Pau- 
motus whose lagoon is entirely eut off from the seaj in 
genera], all the atolls are now in a condition which allows 
a vast amount of water to be forced into the lagoena; 
this Bcourathem oufcin the maaner descrihed in the pre- 
ceding ch apter. Dana and other writers on coral reefs 
mention a great n umber of lagoon a as being absolutely 
ah ut off from the sea: such descriptione must ha ve boen 
taken from charte, where manj atolls are indicated as 
cloaed heeause the y ha ve no boat passages. For nothing 
would be easier than to pass unnoticed, eren at a short 
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distence, the wide or narro w cuta which allow in many 
casos the freeat acceas of the aea to the interior of their 
lagoons. 

Pinaki (Whitsunday) ia perhaps the most intereating 
at-oll of the group historically. It was discovered by Cap¬ 
ta in Waliis in 1767; it is ab-out one and a half miles in 
diameter, is noarly circular, and the contintious land 
rim has but one narrow entrance, too shallow for row- 
boats even in a stnooth sea. The somewbat diagrani- 
inatic sketeh of this atoll by Beech ey has been so fre- 
quently reproduced in text booka, that it has come 
to be looked iipon as the typieal atoll. While it is un- 
doubtedly au inteiesting; phase in tbe history of atolU, 
ita constant reproduction has given it a celebri ty out 
of all proportion to ita imporfcanee, and has gone far 
to disseminate a very erroneous impression of wbat 
an atoll is. In reality, Pinaki, inatead of being typieal, 
is quito exceptio nal. 

The larger of the Society Islandg are volcauic peaks, 
Burrounded by barri er reefs, which owe their existence 
to precisely the ea me process of denudation and erosio n 
that hae taken place in the very similar volcauic i alauda 
of the Fijis—Kfl.ndavu s 3Ibenga, Nairai, ete, There is 
one point, h owe ver, in which the barrier reefs of the 
Society lalands and Fiji differ. In the Fijis, the barrier 
reefs are genera!ly merely reef flata npon which the aea 
breaks ? with an occasional rocky Uland or negro head j 
only rarely are sand keys found tbere. On tbe more ex¬ 
tensive reef flata of the Society Islands-, on the contrary, 
the barrier reefs are wellindicated by long lines of nar¬ 
ro w isdeta formed fro-m the debria of the reef platform, 
debn s piled up exactly as the land rima of the atolls of 
the Faumotus. The peculiar aspec t of these well-wooded 
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barrier reefs may be seen, at th.e Carabridga Museum, 
in the beantiinl model of the Island of Bora Bora, by 
Mr, G. C. Curti b, who waa aent by A-gaaeiz to the island, 
and paased sotne time there makitig notes, meaeure menta, 
drawings, and aoundinga. 

Tetiare» and Motu Iti, two a tolis of the Society gronp, 
axe from their position probably volcanic, and represent 
the final denudation of such au island as Bora Bora, The 
first stage in this proce bs ia well exemplified in Maupiti, 
consisting of a Bmaller and leae lofty contrai iflland, and 
a proportion&lly more extensive barrier reef flat. 

Lite the Fi jia, the Tonga group is partly volcanic and 
partly elevate d Tertiary coralliferous limestones, here 
developed on a scale far beyond these of the Fi jis. 
Agassiz waa- able, from the examinatiori of the Tonga 
Xslands, to satiafy himself that recent cornis had played 
no pari in the formatio n either of the massas of land or 
the plateau of the Tonga Ridge, where they are a mere 
thin living shell, or cmst, gromng at their characteri 8- 
tic depths, upon either limeetone or volcanic platfonms, 
the fonnation of which haa been independent of the 
growth of recent corala. 

The exiatenceof thearchipelago of Tmt in the Carol- 
ines, one of the volcanic formations of the group, he 
was convineed could be accounted for by the same agen- 
cies instrimental in creating similar formations in the 
Fi jia. He concluded that some of the atolls in the Carol- 
inoa had probably volcanic and others limeetone found» 
ations, but in none of them did he find the baeee exposed. 

Nor in the atolls of the Filice, Gilbert, or Marshall 
Islands, waa Agassiz able toobserve the character of the 
undexlying base "which forms the foundationfl of the 
Lmd areas of these groups. In this reepect these archi- 
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pelagoes are in striking contrast to the Paum otiis, the 
Society Mande, the Tonga, and the Fiji Islands, where 
the character of the underlyicg foundationg of the knd 
rims h readily nseertained. But on the other haud, the 
first groups ga\e him the means of studying the forma' 
ticm of the land rima in a most satisfacto ry matmer. Ee 
was nowhere else able to trace so clearly the resuite of 
the various ageneies at work in shaping the endless 
variatio na produced in the blanda and islots of the 
rima o£ the different atolla by the incessant hsndling 
and rehandling of the material in place, or of the fiesh 
materia! added from the disintegration of the faces of 
the rims, or of the comis on the alopea. 

In mauy of these atolla he was also able to -observe 
how the luxuriant growtha, on the xeef flata, of such 
corals as Poritofl, are gradually changed into dead reef 
flata, with a surface eemented hy NuJlipores; they thus 
become the base upon which a land xim of hara or fclanda 
is giadually thrown up. 

In concludingj Agaaais U£tttions hia Opinion that thus 
far no observer has given sufficient weightto the acti on 
of the trade winds in modifying the islands withia their 
limito; or has noticed that the coral-reef areas axe, 
with few exceptione, situated within the limita of the 
trudes, both north and south of the Equator. 

In 1839, Wilkes, wishing to give some future voy- 
ager au opportunity of measuring- the growth of a coral 
reef, set up a monument at Point Venus en the island 
of Tahiti A beach mark showed the lieight ahove a 
certain point on the adjacent Delphin bank, Agas&iz 
waa naturally auxious to avail himself of this chaoce 
to meaaure the growth of coral in eixty yeara. After ali 
the misiufonnaiion that had been publUhed about coral 
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r&eFs, he was not so completely eurprised io fiud thai 
the point aelected vas not ovor a bank of gTOwing cortals 
at ali, for tbe bottom was covered with broken frag¬ 
menta of dead coral coated with Nullipotra. Ab Le very 
justly remarks, u a more un fortunate selection could not 
ha ve been made/ 1 
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1900-1902 

THE UAIlDIVES 

As usual ia hU later years, Agassiz spent the sutdtd er 
of 1900 at Newport, busy working over the reporta of 
hia previous eipeditdons. 

TO EB2T8T BHLERS 

Ca&tlk Rnj, NmpoBT, 

Sept, 1 * 1900 . 

T am haxd at work on my Repoit of my laat expedi- 
tion to Pacific, and tope socn to iaaue a ahort prelimi- 
naiy Report on the final resuite -of the trip with charta 
of the route, and next ■will come I hope my Repoit on 
the Coral Reefs of the Pacific, whicli should be one of 
my beat thinga, for the amount of material I bave col- 
lected £ox that is colosaal both in way of photographs 
and in the way of ground covered by the Albatross* 
But 1 fear it will take ab out two years of the hardest 
kind of work, and I find I do not work quite so readily 
qotv as I did twenty years ago. The side insues of the 
expedition will take a g-ood deal of time also, but I hope 
with the help of the collabora tore I h ave to get out the 
resulta in due time, and there is stili a good deal left of 
the Blake and of the 1891 Expedi tioa of Albatro», and 
before all the Reporta are out my own ab are of laying 
out the resulta ae a whole mu st Ternam in abeyance. The 
Echini of the 1891 Expedition are now well under way 
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and tbisoughtto mate an mterestingReport. I h&ve some 
thirty Flates of that do ne and ara pushing it faafc. Sorae 
of the Platea by Westergmi are rery boautiful, and I 
really wiah I could liare got hold of him long ago for 
my Ch&llenger and Blake Platea, It is a real pleasure to 
work with auch an artiat, who knows so tnnch of the 
subject himsalf and is perfectly enthumatic on the aub- 
ject. I expect next winter to pass a few weeks in Lon- 
don and Paris to look at sorae Echinij and if I can maa- 
age it I ah ali try and tuq over and see my Gerra an 
frienda. 

Agassiz pasaed the winter of 1900—01 in Europe. 
Most of his time he spent in Paris, Berlin, V ienna, and 
Leipzig, «xamining the collections of tbe more recent 
deep-aea expeditione of the Travailleur, Talisman, Yal- 
divia, and Pola. While in Paria, he found time to allpw 
Julea LefeLvre to paint hia portrait, for which eome of 
his friends had given a fund to the Harvard Corpora¬ 
tion. Thia picture now hanga in the raain entrance hall 
of the Museum. Agassiz Is represented standing, clad ia 
the ecarlct robee of a docfcor of Cambridge, England. 
The portrait is aeademic and stiff, and hardly suggesta 
his character; it is, boweveT, not out of harmony with 
ita aurroundinge, and is perhaps a more fitting memento 
than a leas forraal likeness. Shortly after the pieture 
was hung in ita place, an old German retaioer of the 
Museum was seen to pauso hefore it a few momenta, 
and exdaim acornfnlly as he proceeded on hia way: 
u Hum ! — the Professor looks as i£ he had been epeak- 
ing French ! rt 
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TO MBS. LOTUS AOASSIZ 

Pabls, Mumb fi, 1901. 

Quite a loog letter from you to-day and am aorry to 
&6e that th& aumming-up of the winter lias heen auch a 
long houaing for you from cold, ete. My wrist ia all 
right again, but I uae it & littis canefully, aa you wil1 
e-ee from my mw chirography. 

I bought a second Rosa Bonheux to-day f a splendid 
Royal Tigor— it is roally superb. I dou't know where 
I shall put it ia Cambridge any more than the Lion. 
The two will not do ia the same room, Each is fine of 
ita kmd, and what is good especially is the charaeter- 
istic landscape, Usually this ia anything — in both cases 
the heaets are i» their iair and as they live. Perhaps you 
know she had Iiona on her place and nsed to live at the 
Jardin dea Plantes when she was painting the tiger. 
I ti e ver saw euch mov ement as the beast ha»—he is 
superb. Mas quite approves of my purchases in way of 
pictores, and ae the boys are to ha ve them they had 
better be to their toste also* 

There are soni e of the modified impreesioniat land- 
scape paintera here whoBe ttaings I like very mtich aleo, 
ao I indui ged in a couple. There was oae by Monet I 
would bave bought, but Max could not atand it, thougb 
he acknowledged it waa the beat of ita kind he had seen. 
I dare aay Ida would have appreciated it, but Quin feela 
about them mnch as I do—he would not giva them hotise 
room. The only way to have them ia about a mile off — 
then they are superb. They suggest ©oytbing and every- 
thing you caa fancy, It is astonishing what a lot of pic¬ 
tu ree are sold here to go to America. We seem to be clean* 
ing up tbe picture market as fast as they are produced. 
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On hia retura to America, Agasaiz completed bis pre- 
paxationa for an expedition to the Maldives, a curioaa 
group of composite atolls which lie about four hundred 
miles to tbe southwestward of Ceylon. Prerious to 
his risit, there had been fcwo memorabie expeditiona 
to these islands, In 1834-36, Commandar MoreBby 
made a survey of most of tbe group, npon which 
the Admiralty Charta aro based- The accuracy of this 
work is marvelous when it is remembered that it waa 

dono in the days of handlinea, row-bimts and sailing 

vessels. The other explorer, Dr, J, Stanley G&rdiner, 
had lately returned from a prolonged study of the 
group, mostly accomplished in & smaU sailing boat; but 
the Tesults of this expedition bad not yet been pub- 
liehed. 

Darwin, who nevar visited the Maldives, considered 
their peculiar formatio n due to the disintegration of 
ordinary atollg. Agaesiz had always intendecl, alter fin- 
ishing his exploratioris of the atrii and coral regione of 
the Pacific, to make an expedition to these islanda, 
especially as they were the only greftt group of atolls 
he had not visited. Ito this purpwe be chartered the 
etoamor Amta of the Briti&h India Ste&m Narigation 
Company. The vessel waa equipped with a Lucas BOund- 
rng m ac hin e, built especially for the voyage, a modifica- 
tian of the type use d by tbe English cable companiea, 
which Agassiz found aimpler and easier to h an die fhan 
the Sig&bee machine he had used on hiB prerious expe¬ 
ditione. She was also furnished with a Bacon wineh And 
adrum large enough to hold eight hnndred fathoma of 
wire dredging rope. This equipment waa to he uaed for 
deep towiog, and such few haula of the dredge as thene 
might he time to make. As usual, the minutest details of 
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the trip w«rfl caiefully thought o ut and arrauge-d far fax 
in advance. 

On hia way to Ceylon, whert he waa to join the Aiura, 
he spent three weeks in Paris, busy sceitig his frieo ds, 
haviu^r his portrait by Lefebvre Eniahed, and aa usual 
mulling over ali sorte of projecta for the future. 

TO BIB, JOHN HXTBRAY 

Pjuus, Oat 26,1901. 

I am veiy glad you are likely to pass through Paris 
while I am here. Lefc me know beforehand, if you can, 
so I may be euro to be on hand. 

1 begin to feel as if I might have taken Gardineras 
say on tbe Maldivea and not go there; stili I fancy it ’s 
just as well to Lare a look at them. From bis prelimi- 
nsry Report, he must have worked very bard there. If 
I can tnake up my mxnd, I want next winter to exploro 
Lake Nicaragua. IVe had it in mind for quite a while. 
It ifl saicl there are sharks and skates and other marine 
fishes and things I “ Quien sabe ? " atiyway, it ia prob- 
ably a remnant of the sea, elevated in 1 ? times, and 

one might bring up aomething of interest by dredging, 
and collecting there. It ’s quite acce&sible via Pan ama, 
and in winter the climate there is fine, hot but not 
unhealtby, and I believe there are a number of small 
eteamers available for tbe depths of the Lake, wbich is 
Baid to be not more than 130 to 150 fathoma. 

Agassis sailed from Grenoa on November 20, on the 
Prinz Heinrich, taking with hira as assis tanta his son 
Max, Dr. 'WoocLworth, and Dr. H. B. Bigelow. 

1 Left blutk Ln ortgi&fcl. 
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TO HI3 SON BODOLPHE 

Colombo, Dee. 21, 1901. 

We are off this p,m.; we got here the 16th — three 
dajB late* owing to endless delays from freight accumu- 
lated at intermediate porto going to China* We fouad 
the Amra, quite as far reacly as. 1 expected. They ha<l 
made ali the alterations I had asked for — the aound- 
ing machine and the dredging winch ivere aet in place, 
coal on board, most of the provisione, and there only 
remained a few litti e changea and additione and sup- 
plies to lay in to have her 0. K. 

The BritiBh India people, from whom I charter the 
Amra, have been inost attenti ve and thoughtfuL The 
Captain (W. Pigott) is one of their best men, commande 
One of their largest passenger steamers, is a really nice 
chap, very gentlemanly, and full of intereat in the trip. 
He has been to the Maldives several times, and is a 
great friend of the Sulten’8, The Amra ia about as big 
as the Albatross. We all have excellent cabina, a fine 
place to work on the npper deck, amply proteeted by a 
wooden awning ftom rain and ann, where we have a 
Inige table to sort our epecimene- We expect also to 
eline on deck in ordinary weather, as saloon below may 
get a littis warm; electric lighta, pnnkaa, hath-rootns. 
The officers are nice young chaps, also engineers, and 
we take ten additional men as boat'e crew and for carry- 
ing photographio apparatus, in place of a steam launch! 
We have ne end of drinking stnJf, wine, soda, etc. Of 
eourse our ice will give out first, hut we ehail get used 
to going without, as we have h&d to do on other expedi- 
tions. She is provisioned for three months, and carries 
coal for two months. So I expect to be able to stay out 
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of Colombo long enough to do ali I want without hav- 
ing to come back for atippliea. The Amra is fully as 
comfortable as the Albateoas, and it makes me sick to 
think I tnighfc ten years ago have built such a boat for 
my work and have had no complicatione with Govern¬ 
ment officials. Stili I baTe bad my work, if not exactly 
as I might have had it—owning a boat would not have 
co-at me a bit more in the long mn, But it*a too late 
low to begin. 

Agassiz had letters from the English government to 
the officials in C&ylon, who notified the Sulfcan of tbe 
Maldives (an ld dependent proteetorate of Ceylon) of 
the proposed expedition. The Amra made directiy for 
the capital of the group, the small Laland of Male on the 
eoutheast rho of the atoll of that name* Most of the 
little ifliandj perhape a mile long and nearly half a mile 
broad, is covered by an «ld ruined fort, ali that retnains 
of the attempted occupation of the Maldives by the 
Dutch and Portuguese, On the northwest face of the 
island is a breabwater Cndosing & little harbor wkieh 

afforda shelter for native boats. An open space leads up 
from the landing to a solid wall of coral limestone that 
snmmnda the Sultan’e palace, a rambling structure of 
the same mafcerial, half bungalow and half castle, with 
ovorhanging eavea and a oomigated iro-n roof. The reat 
of the island is covered with. the native vili age ; ita neat 
Btreeta shaded with magnolia, banana, bread-fruit, and 
other tropical trees, under whose shade the bamboo- 
framed houses, covered with thafcch, rest each in ita 
little courtyard care fully fenced oif with cocoanut 
leaves, 

After lunch on the day of tbeir arrival the whole 
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party went aahore to pay a visit fco the Snltan. They 
were shown into the throne room paneled with polished 
teak, and fumish-ed with a few teak chaira, and a gor- 
geciiiB gilded annchair. The walls were decorated with 
a number of phonographg on ahelves, and a quanti ty o£ 
cheap cloeks t Preseutly the Sultan came in, a strikiug 
and intelUgent figure, dreaaed in embroidered green 
satin, with a green hrocade turban erowned with a gold 
aigrette. Agassiz preeented hia lettere and offered eome 
presents that he had brought especially for the oceasion. 
The Sultan asked a few questions, through his Piime 
Minister and interpreter, in regard to the objecte of the 
expedition. When the audience was closcd, and the rest 
of the party had left, the rigore of court etiquetfce were 
relaxed, and the Sultan conaented to defeat Agaasiz at 
a game of chess. In the evening the party agam went 
on shore and en tertam e d the court with a display of 
fireworks and some lantern slides i 

The next day the Sultan with hia brother came on 
board in full state in the court baige. She waa manned 
by twenty oarsmen ; on a raiaed poop in the stem the 
Sultan and hia brother stood under white umbrebas, 
Hurronnded by their suite. Attendedby two fan-holdere, 
and a man canying his shield and another his sword, 
the Sultan inspected the ship, and showed a most Intel- 
ligent intereat in the ao-unding machine and the appa¬ 
ratus for towing and dredging. At the end of the visit, 
Agassiz gave him a copy -of u Three Cruises of the 
Blake ” and a revolvor 1 

Before the Amm left, the Sultan gave Agassk a cir¬ 
cular lefcter to ali the chiefs of the group, and furnished 
him with an interpreter, and a representative in the per- 
bou of one of his mini ster a, The latter proved a doubt- 
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ful blessing, developed a teste for alcohol, and cauaed 
trouble among the natives because he fancied they were 
not trenting him with sufficient consideratiori, 

A small chart, in the comer of Chart 1, gives an idea 
of the ahip F e courso through the group. 1 The arcbipel* 
ago consiste of a chain of atolls, which i& douhle along 
ita Central portion, and extende from Lat 7 N. to about 
fifty miles south of the .Equator. The group is said 
to contam 10,000 islands, though this is probably an 
ex aggeratio n. A glauce at the diagram, on the opposite 
pago, of a ao-called composite atoll of the region vili 
ahow ibat uavigation through such lagoena is hj no 
means easy. A good deal of planning vas neceasary to 
lay out the voyage to advantage. In order to exploro a 
l&goon, the sun nmst he in certain positione to- detect 
the shoak from the color of the water, One cannot 
sfceam east in the moming or veat in the afternaon. 
To taio photographs succe&sfullj the e astem face of 
an atoll must he explored in the moming and the 
vestem in the &ftemq>on. Finally the progmmme must 
be so amnged as to reach an anchorage before aunset, 
sq selected that the sun will be in a favorable position 
the next tnorning to continue observatione with out loss 
of time. 

The inhabitante of the Maliives are ali Mohamm-e- 
dans; it was the scason of the Ramadan, b ut do religious 
austeritiee could greatly interfere with such a wonderful 
event aa the arrival of a European steamer: indeed, in 
some of the islancU at whieh they touched the natives 
had ne ver seen a white man. JEverywhere the explorem 
were received with frieudlj curiosity hy the men, who, 

1 Thia r hjir t ii of etrlur dita tban the larger Boule chart* nscd on the 
expeditioDj and the epelluig of moat of the numu i* diiferftDt. 
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mindful of the religious obligatione of their womenldiid, 
kept them as much out of aight as poasible. 

The geological conditione found in the Maidives re- 
minde-d Agassiz of thoee emtmg on the Yuc&t&n Bank, 
except that in the latter region the ahoals aio far less 
nmneroua and the COial formations fewer and less de- 
velopedt 1 

Far from being in a region of subsidence, Agassiz 
■wafl able to de te et from the poaition of the modera con¬ 
glomerate beach rook in tfae Maldives traces of a slight 
elevation in many widelj ecattered parta of the groups. 
Another objectiori to the theory that tbese atolls have 
been fortned by aubsidence would appear to be shown 
by the nnevan nature of the bottom developed by the 
fioundinga in the vicinity of the atolls, which ahow that 
there are great diflferen-cee in the depth§ of the ba^ks- 
This, on tbe theory of subsidence, would taean a very 
improbably great and uneven dhference in the stihai- 
dence within short distances, while Agassiz alway a main- 
tained that the theory demanda a gradual and eveu 
aubftidence. The topography of this great Maldivian. 
Platea u is, howerer, no more irregular than that of any 
mountain plateau that has net been elevated above sea, 
leveL 

Agassiz found the Maldives to be situated on a sub- 
marine plateau on who&e seoondary pl&te&us coraU have 
established themselves wherever the bftnk is sufficientty 
shallow to permit of their growth. The colored piate- 
showe the genenti appearauce of a cbaraoteHstio Mal- 
di ve atoll. It will he notaced that the rim is composed 

1 Aguiii eo&iidtn tbet tbe reeeon tbe AIutrd Reef te tbe onl j mei 
atoll on tbe Yneeten PJeteen it beomee tbe Loeelity te aot ut tbe mgiofi of 
reguler tmdu or momooni. 
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of a number of small atolls, called u faros * f by the 
natiyee, while tbe interior iu etudded with faros, shoals, 
and kknd&. The pe culiar eonditions found in the MaJ- 
dives are probably due chiefly to the aitcraating north- 
east and Southwest moaBoons, which convert a weather 
into a lee shore, and vice versa, and set ap altemating 
currente in the lagoon; thus creating forces which con¬ 
tribute in a great measure not only to the shape of 
the shoals upon -wbich the corals ha ve atarted, hut 
to the growth of tbe corala themselves. Thia view ia 
strengthened by the fact that in the Southern part o£ 
the arohipetago, whieh ia outside the region of mon- 
uoona 7 tbe a tolis are very simii ar to Bome of those in the 
Pacific, In the Maldivea, however, the corala have grown 
up from banks at a suitahle depth, while in the Pau mo¬ 
tus, for inatance, the foundations for the corala have 
been cut from ledges of a once gTeater height. That 
corala grow with unuaual luvuriance wifchin the lagoena, 
in marked contrast to the scanty growths in atolla of 
the Pacific, aocounts foT the many faros and flats found 
in the Maldivea. Tbe numerous wide posses betweea 
the faroa on the rim of the lagoon allow a veiy frea 
■circulation of water, which Tendere the con ditione with in 
the lagoon more favo rabi e for coral growths than in 
most lagooua elsewhere j tbe immense bodies of water 
that the monaoona force aerose tbese lagoons are also a 
very con&iderable factor in the formation of the com¬ 
posite atolh 

From hia anchorage at Male, Agassiz had his firsfc 
view of those renmrkable rings which fonn suclra char- 
acteriatic fea ture in the coral reef scenery of the lagoon a 
of the Maldivea. Tbese rings, bands of shallow, light- 
colorod water, stand out from the deep-blue water 
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jmrrounding them lite ghosts of an atoll, and enclose a 
lagoon, Itght bine or emerald^colored, according to its 
depth, These faros are not necessarily circular; fchey 
vary greatly* and are indirectly controlled by the topo- 
graphy of the bottom, When nearly circular, there have 
probably been no agencies to interfere with the symraet- 
rical growth of the cor&l. Some of the inner faros are 
elliptica!, pear-ahaped, or creeeent-shaped, but as a rule 
they are much more symmetrica! tbau the faros of the 
outer rim, which are dktorted by the fuH force of the 
monaoone. 

The ring-Iike faros are apparently fonned by the up- 
ward growth of circular or elliptical patches of coraJa 
oeeupjing alight elevatione ah ove the geo emi lovel of 
the Burroundiog plateau. These patches may grow up 
nniforraly to form a bank, or fchey may grow up as rings, 
the corala of the outer face only riaing towaxd the eur- 
face, those in the centre being killed by want of clean 
water and food, or choked with sand that ia washed inio 
the interior;, which ia filled more slowly than the gTowth. 
of coralaon the rim. When the rim reaches the surface 
it may develop in two ways. In one case, the lagoon. 
may gradually fili in and be changed ioto a dat with an 
islet or islets forming oq its rim ; these may slowly grow 
to cover the whole reef dat. The islets become covered 
with scant vegetation from the adjacent faros j with. the 
growth of the land, large trees will obtain a foothold, 
till at last what was once a aubmerged faro will be trans¬ 
forme d into a denaely wooded island, In the other case, 
a sand bar may form a litti e ialet or islets on the rim of 
the lagoon ; these islets are gradually joined together 
and become creeeent-shaped, the horas throw out apits 
(mach as the hora forming Provincetown Harbor has 
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grown on Cape Cad), until there is only a narro w paa- 
sage between them; finally both horna unite and form 
a land rim completely enclosing a lagoon and there re¬ 
sulta the so-called ideal atoll, se rarely seen but so often 
deacrihed, The gro-wth of the land rims appears to be 
fairly rapid, for sever&l changes could be observed during 
the seveaty yeara since Moresby'8 eurveya. Some faros, 
ahown on the chait as entirely submerged, were found 
to ha ve little islets on their rims; is lauda were found 
to ha ve grown iato creucenta, and in one case a crescent 
was found to have completely dosed about ita lageon. 

In like manner the faros forming the rim of the com¬ 
posite atolls ha ve grown up on the edge of the sccond- 
ary plateaus of the great Maldive Plateau; here the 
faros, owing to their favorable position, ha ve obtained 
a more extensive de vel opinent, the unueually free circu¬ 
lat ion of water permitting an abundant growth of coral 
od their inner faces. Some of the lagoena of the faros 
of the o u ter rim ha ve been forcned by the growth of 
coral patchea or lines of corsis rising paraUel to the 
outer reef dat a short distance lagoonward. These 
patches become joined and thus form elongated lagoena 
on the outer reef flata. 

A number of tows were made in the lagoenis, and as 
might be expccted from their open character, the life 
there was found to be abundant, A number of inter 
mediate hauls were also mado olf some of the princip&l 
passes. Several of the hauls 1 seem to bave been richer 
in ma&aes of varied materni tban any Agassiz had 
brought over a ship’8 side since the old days in the 

1 I utenti ocallf BOmcirhst Irmited, u Agnsaiz could not (rxpect to ftdd 
much to tbs extensive calleetion» nude by Mr. J. Stanley Gefdiiwr dnring 
bii prolopged itay ia dio Maldivca. 
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Blake when te worked alo-Dg the edge o£ the Gulf 
Stream. No attempt was made to collect any planta. 
13ut Agassiz calle attention to the fact that the flora of 
the Maldivea muat have heen much modified by the 
actirity of the inhabitante, who maintain a eo-naider* 
able trade wibh the MaJabar Coast and Calcutta. This, 
rather than the effect of oceanic currente, is proba bly the 
direet cause of the intr-oduction of rnany Indian and 
even Arabian species. 

On the way north the Amra again etopped at Male. 
It vas the end of the Ramadaa, and the party arrived 
juftt io time to witueas a carious proeession to celebrate 
its cloFrG. Promineat in the line vere grotesque dio cera, 
primitive spearmen and the gorgeou» ro-yal palanquin 
aupported on the shoulders of twelve men, and &ur- 
rounded by twirling umhrella bearera. A feafcure of 
the parade was a horae, the cnly ane on the ialands, 
imported by the Sultan from Colombo. He w&s led by 
two men, as nobody dared to ride him. 

The Sultan seemed much intereated to hear of the 
resulta of the expedition, and before the ship left gave 
Agassiz a fine collection of the impletaents, tools, uten- 
siis, cloths, and dressee of the islands. Hia HighnesB, 
Muhammadu Imadudin, evidently retained a pleasant 
memory of the visit of the Amra, for the Christmas af ter 
Agassiz’» death a cartl arrived at tbe Museum, from the 
“Ei-Snltan of the Maldivea” in exile in Cairo* 

TO em JOHN MURRAY 

On» NXLANDU, SS. Amra, Mixauuxmadulu AtOix, 
Jan. 19,1902. 

Two days moro and I shall head for Colombo where 
I mail this letter on arrival. We are due there the 23d. 
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This will be the Ond df a most successful Cxpedition, 
perhapa to me the most interesting ruit to a coral reef 
group I liave mada — for ceriainlj I hara learned more 
at tbe Maldire» about atolla th&n in ali my paet experi- 
en.ce in tbe Pacific and elsewhere. I should neret bave 
forgiven mjself had I not seen the Maldivee with mj 
own eyes and fotmed my own opinion o£ wbat fchey mean. 

Such a lot o£ twaddle as has been written about the 
Maldivea. It ’a ali wrong wbat Darwin has said, and tbe 
charta ought to have shownhim that he was talking non- 
sense. I ara afraid Gardiner also eam e dow n with a theory 
and saw much that he wanted to see. £ut Gardin-ers 
and Cooper’a patienee and eadtxranee to accomplisb 
what they did are beyond praise. Atany rate, I arn glad 
that 1 always stuck to writing what I Baw in each group 
and explaiued what I saw as Ibeat could without trying 
ali the time to havean all-embracing theory. Now, how- 
ever, I am ready to have my say on coral reefa and write 
a counected account of coral reefs based upon what I 
have seen, and it will be a pleaaure to me to write such 
a book and illustrato it pro peri y by charte and photo- 
gTiphs. Bnt it will be quite a job with my other thiugs 
oa hand. I hope to live to 100! — or rather I don*t 
hope but ought to 1 — to finisb ali. 

The Captain waa a regular trump, full of intereat in 
alL that was doing, au excellent photographer, a good 
mechanic» and he has now become an expert coral reef 
navigator, as good as any ruan I have aailed with as pilot 
in the South Seas. He took special charg-e of the sound- 
ing machine, and attended to everythingand becamean 
ex per t; he often eounded when I should have hesitated 
to do soj he only lost forty latboms of wire making 
eighty soundiags, quite a number near fifteen hundred 
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fathoma. I paid special attention to sounding ali the 
channels and a few lines at ngbt angles to tbe Plateau 
of the Maldives. 

The weather has been siaperb — we lost only one day. 
Taking all our meals oa deck, we were driven belo w only 
one day in tbe South Maldives at Addu, whereit always 
blows and rains pitchforks* The Sultan was most atten¬ 
ti ve and se were all tbe native*. 

Agasaiz had now viaited practically all the important 
coral reef regione of the world, and in no single inetanee 
had he aeen an atoll or barri er reef whoso f ormation he 
thought eould be sati&factorily explaiued by subaidence. 
It naturally followed that hia final conclusion was a 
total dissent from Darwin's theory on the subject. 

It had always been Agassiz f s intention to embody his 
coral reef investigati ons in a semi-popular summary; 
aomewhat such a treatment of the subject as the fC Three 
Cruises of the Blake ” was of oceanography. Thia un- 
finished hook caused him much trouble; he never took 
kindly to aetn i-popular work, and although in the iasfc 
few years of his lifi he was constantly retuming to it, 
he was not convinced of ita utili ty. He used to say that 
all his viewa on the subject could be found in hia vari- 
ous reporta; he did not realize that thoss in teres ted in 
such matters were waiting for him to summarize hia 
work. 

He is thought to ha ve recast the book more thau 
once. The material he leffc furriUheg an excellent ex- 
ample of his method of carrying his work in hia head 
until th$ last motnent. At his death nothing could 
be found but a vast colleetion of extracta from the 
literatune of the subject marked and scored, and a few 
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lough notes? ol no use to any one but himself. Even 
though thia book can never ba written, the splendid 
volata es describing his comi researches will rem&io as 
a Iastio g monument to his widely extended and ex- 
haustive study of tbe question in the field, auch as has 
not heen even approximated by any other man. 
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In later years Agassiz apent but little time at Cam* 
bridge, for in the wintor when not on an esploring 
expedition he took Lia work vitii him to Europe, which 
he always felt offered a much more congemi atmo 
sphere for a man of Science, or he made a journey to 
some milder climata. In spring and faU he paid his 
regul&r visite of in spectio n to C alum et, while his suni- 
mers were passed on his place at “Castle Hili.” As the 
years went by, he apent more and more of hia time at 
Newport. The climate agxeed with him,he was devotedly 
attached to his place, and seemed to get a contentment 
and peace there that he did not find elsewhere. As the 
ep&n of his life drew toward ite elose, he lived there 
somewh&t less etxennonsly, and deligbfced, with the free* 
masonry that exis te between the young and the old, in 
the companionahip of hia two little grand-daughfcers who 
paid him long visits. 

His mora in ga were apent in attending to any business 
matter that might tura up, and in working on the reporta 
of hi? expeditione. In the latter part qf hie life he rarely 
worked much in the afteraoon when at Newport. Until 
the trouble with hia knee prevented it, he uaually went 
out on horseb&ck; when he was obliged to give up this 
exercise, he took to golfing on a little eourae that he had 
set out on the place. He often apent an hour or two prun- 
ing his trees, in which he took much in teres t f for he had 
trausformed the bare little peninsula into a miniature 
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fores t. Occasionally he would drive into town to call on 
a friend. 

Id tbe evening, when he did Dot have a few people 
to dinnerj he usually dined elsewhere,, for his never- 
failing charm, a do minant trait, as univereally recogn ized 
as it i& iinpossible to describe, made him a welcome 
gue$t at maoy boards. Qnce at aome social gathering ia 
Newport, when a vote was taken aa to who was themo&t 
agieeable ma-n at a dinner, tbe OYerwhelming majority 
was for Mr. Agasaiz. 

The giving of little dinner parties beeame one of his 
chief recreatione in later life. He took the greateet inter* 
eat in seeing that all the details were as complete as 
poseible, and always brought the wiae up from the cel- 
lar and decanted it himaelf* On apecial occasions, tha 
table was ligbted by two magnificent candelabra, said to 
be copies of a pdr by Benvenuto Cellini, which he had 
bought as a souvenir of a scientific priae. 1 As he pre- 
sided with e vident pleasure over one of these festive 
little fea&tBj at a table set with old ailver, which it was 
one of his bobbies to collect, an attracti ve woman of tha 
world on either hand, he sometim.es referred to tbe little 
chap who used to trudge between Neuchatel and Frei- 
burg because he was too poor to pay the stage-coach fare. 

There was notbing of the ascetio about him; he en- 
joyed a good dinner and culti vated, coagenial societjr 
Both bis Newport and Cambridge houses were modela 
of comfoTt filled with the choicest collections of the 
beat arfc of Obina and Japan, eollectiona begun in tha 
days when euch treasures were leas appreciated tban now 
and more easilj acquired. 

* Tbe Pki* Same, tmrded to Aguuix Ia 18T9| by tb$ Frvacb Academy 
of SsieDcea, for hi* embryo logi&d. work. 
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Perhaps tbe hardahipa o£ his youth enabled him more 
fulJj to appreciate tbe comfarts of hia later Jife. But not 
one cent did be ever spend for ostentatio □, nor did bis 
surroundiuga ever io any waj affect tbe aimplicity of bia 
life or the efficieucy of bis work. 

Monej to him waa cbiefly valuable in that it enabled 
him. to grasp wider scientific opportunities, and build 
up in tbe Museum a great inatitution for study and r«- 
search in science. His ample fortuno be poured Out 
lavishly for ecienee. Ile would hesitate over the price 
of a horae, while he bought witbout a tliought, for 
many times tbe sum, tbe fossil bones of its remote 
aneeator. 

During his life bis contributione to the Museam and 
the University amounted to over a miltiou and a balf 
dollars, and a further very considerabis sum will e ven- 
tually reve*t to Harvard University for the use of tbe 
Museum. His attitude ou tbe question of bia exp&udi- 
tures for scienco is well shown in a few lines from a 
letter to Murray: w While tbe sum tofcal seema a large 
espenditure and one wbich appoals to tbe public and to 
the University officials, I bope that my induOnce on 
scieuce at Cambridge will not always be measured by tbe 
dollar Standard, as it is so apt to be. What I care for 
far more is tbe recognition of the fact that having tbe 
means I have backed up my opinion of what was wortb 
doing by a free expendi tu re of funda, and further more, 
that 1 ha ve sine e 1870 devoted my time as completely 
to tbe interests of the Museum as if I bad been working 
on a salary of 1500 a year. And that since that I have 
published the resulta of my work continuously and bope 
to be judged by that and not by the total I may have 
spent for the sume. I want to go down as a man of 
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Bcience and not io te temporarily known by a kind of 
chcap notoriety ag au American millionaire.” 

While pouring out hm fortune f<or Science with one 
hand, te was genero ub almost to a fault to his ehildren 
with the ofcher, when te bad once satisfled Limself itat 
they were not likely to abuite hia liberali ty. lf they some- 
timea laughingly expoefculated at aome piece of parental 
extravaganc-e in their behalf, he always replied with hia 
ixresiatible smile that te wanted to be sure bis sone were 
not waiting for him io die. 

On hia way tome from the Maldives he spent severa! 
weeks in Parig. “ I ha ve worked like a bea ver while 
here,” he writes, “and hav6 practicatlj finhhed my re¬ 
po rt on the Maldives — it nov only needs reference to 
Uberature, and the gefcting up of charis and photographg 
to have it ready for the preas. I ani mighty glad to 
have it off my handa while it ia fresh in my mind.” In 
an other letter he ynitoe: “Somehow I am feelin g the 
reaction of this trip. I have no appetite and have loat 
fourteen pounda since reaching Faris, but the dactor 
says there is nothing out escept that I have worked a 
little too faat.” 

On hia way horne, via England, he ran up to Edin- 
burgh to delivor an addre&B on Corsi Ueefs before the 
Royal Socie ty of Edinhmgb. From his pians for that 
avent» as sketched in the followiog letter, it does not 
appear that he contemplatod worlong leae «treouQusIj. 


TO SIR JOHPT MTJEBAY 

Paris, Mirck 3, 1004. 

I returned here a couple of days ago and find your 
letter of Febnmry 12. It 'a too had ab out the c&ndition 
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of the Manganese Nodales. 1 waraed tbe Fish Commis- 
sion Bpecially about tbe labeis and tbe danger of tbelr 
being rubbed to pieces. But tbey are hopeless there, 
nobody to -caro for anyfching. I tnay help you. frooi m y 
original notebook when I get horne. At Edinburgh ali 
I can do ia to gueas with tbe assistance of tbe list o£ 
soimdinga where nature of bottoms ia mentioned. 

I am getting cables daily from. Boston — things look 
pretty squally in copper line. My cbief stay in tbe office 
has juflt been ordered off South, and I don r t yefc know 
if tbey can hold therr breath till middle of April or 
tbereabout, I don't want to go horne if I can help it, 
for I feel the reaction from tbe warm weather and am 
pretty well used up. I could sot stand one of our bliz- 
zarda. 

M y yoimgest «m,. Rodolphe, just telegraphed me he 
is to be in London tbe 27tb, witb ali tb-e figures and 
facta and suggestio ns, so that if nothing unforeaeen 
occurs heforc be &blU, the 17th, I can stay here till then 
and then take the first steamer for New York. In that 
case I ehould meet him in London tbe 28tb f 20tb, go 
to Edinburgh Sanday night, tbe 30th, give my Address 
tbe next afternoon at 4 t go to the dinner at 7.30, and 
return if possible by tbe night train to London. I think 
tbere is one at 11 F.M.? 

If you will kindly drop me a line if that ia posaible, 
I might by time I got your reply be able to say yes or 
no. Glad to hear from you that my Preliminary Report 
of Pacific pleases you and looks well. Hope you got tbe 
little Maldive pamphlet I aent from Ceylon. 

On his return to America he paid his usnal spring* 
risit to CaLumet, from wbence he mites; — 
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TO HIS SON RODOLPHE 

Sin ce I wrote you I ha ve had two additio nal inter» 
views with MacNaughton [the general manager]. I like 
him, and I now feel as if my or-ders would be carried 
ont promptly and not appear year after year on my liat 

of things to be attended to. He ia only 37 and gets- 

a year to begin on* Thia is three times what I was get- 
ting when I left Calumet at 33, after haring opened and 

developed it. Such is the difference between men and 
times aow; I litti© dreamed I should ever offer my suc¬ 
cessor here such a salary. 

To-day is a fair sample of the work I do, though it is 

porhaps & little mixed — t&lked with W-an hquj - — 

went to smelting wqrkg— saw head qlerh the re who 
wanta to go to Congress — saw the superintendent of 
the stfttnp mills — had a confab with the Labe Linden 
School Board —another with the village authorities of 
the Labo — inspected the new timher mill — made a 
visit to the Assay Office — came up to mine to have an 
interview with the Catholic Bishop of Marquette — got 
up contmct for Electric Street Railroad — had s long 
session with MacNftUghtqn —another with Electrio peo- 
ple — one with aid fun-d auperintondent, and then went 
to tabe a long walk before dinner to visit adjoiriiog 
mines. 

One interesting resuit of Agassiz^ periodi c sojourns 
at Calumet was a series of experimenta on underground 
temperatur es, undertaken with the assistance of the 
engineer of the mine, Mr. P. C> F. West* Ever since 
mining h^d meant more th&n a mere scratchlng of 
the surface of the earth, men must have realiaed that 
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the temperature of the earth increasea as *we tjig into it, 
From hitherto recorded observatione Lord Kelvin had 
assumed that the temperatura inereases V F. for every 
51 feet of depth ; while observations in the St. Gotthard 
Tirone! gave an iacmw of l 4 for 60 feet, From these 
observatione it had been calculated that the crust of the 
earth would be about 20 miles thich for Kelviif a gradi- 
ent, or about 26 miles for the other. 

The deepest point in the Calumet Mine at the time of 
this in vestiga tion nae 4712 feet (vertical depth). Iloles 
ten feet deep Wfii-e drilled in the rocfe at varie ns points 
from 150 feet to 4580 feet, Standard elow-registering 
thermometers vrere inserted, the holes plugged with 
wood and clay; and the thermemetere were left from 
one to three months. The temperature of the rock at 
4580 feet ptoved to he only 20° F. hotter than that at 
150 feet- Thia gives an average of 1° F. for 223.7 feet, 
which hy the same reasoning as that based on former 
experimenta wonld give a thickness of the earth’s crust 
of over 80 miles, instead of 20 and 26 miles. Agassiz 
nover offered any explanation to account for the extra» 
ordinary difference in his temperatura from those ob- 
tained in other parte of the "World, though it has been 
suggested that it might he due to the cooling offecta of 
the neighboring waters of Late Superior. He onee said, 
however, that the article had given rise to mere annoy- 
ing correepondence than anything alse that he had e ver 
written. 

In the fall of 1902 the friends of Mrs. Louis Agasaiz 
airanged for the celebrati on of her eightieth birthday 
by subacri bing to a huilding for Radeliffe College, of 
which she had long been Prerident A concerfc was also 
given in her honor at the theatre in Memorial Hali. As 
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she entered on the ana of her son, the audience rose m 
a body as a mark of respect for her. In Bpeaking of the 
eveot afterwarda she said that she feLt rather nervo na 
on eotering the hallj but wheo she saw everbodj getting 
up to do honor to Alex, it put her completely at her 
ease! 


TO MUS. G. R. AGASSIZ 

CamhridGB, Dm, 17 , 1902 . 

We were ali glad to hear that you were aafely settled 
in your new quartera, and we imagine you sitting out 
while we are wading through the snow, a regular old- 
faehioned BnowBtorm whieh has badly eomplieated the 
coal question and made the deliveiy of the little coaJ 
there is all the more diffieult. I am juat beginning to 
get ready for Saturday'3 sailing per Ivernia. It will be 
quite a new experience for Max and me to sail from 
Boston in a C nnarder and in a slow boat. But there 
was nothi ng better till gfter New Year except a French 
liner and I have distinet prejndices against thera, 

Last night I read the proof of the last page of the 
index of my Report on the Pacific Coral Reefa, so I shall 
ha ve evcrything io good shape to be puhlished &e eoon 
as practieable in my absence. 

Motber will have written you about the ooucert at her 
bhrtbday; it was a great succ-ess» the fi d est thing bemg 
A. Ag. sitting through the whole because he could uot 
get out! and sutviving tha ordcal. The public raiaed 
$65,000 for the building, to be called after mother, so 
that wiih the $50,000 of the family they can put up 

something credi tabi e, but will have little to run it with. 
The llite of the beau monde camo to the house after the 
concert and stayed well on towards midnight, Motber 
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ia none the worae for all tkis, in fac t ivould lite a second 
festiva!, provided it coold be aa lucrative m the first, 

TO eis JOHN MURRAY 

Oif BOAitD Taa Jtibsia, 
Du. 29,1002« 

Here 1 am off Queenstovo, due in London Tuesday 
night. I only expect to be there very few days and ruu 
south. Ha ve you come aerosa any very good Bouoding 
machiue for moderate depths? say 20 to 30 to 100 
fathoms, ynth a cup to collect a good lot of stuff frotn 
the bottom ? I want to make a lot of soundings on onr 
pile of tailings (at Calumefc) whieh has aceumulated for 
thirty years and more, and find out where the valuable 
part has beeu deposited off our milU in from 10 to 50 
fat horna, and 'want a good cup or elaaper. My idea was 
a Thomson machine such as yachts use and a telegraph 
company claaper, Wbat do you say? 1 Ve biowghtwith 
me a number of the ciost interesting ©£ the Flates of 
my Pacific Report, as well as of the mapa, whieh I hope 
to show you before I tura back to the United States, 
though my Ifceport ought to be out March 1, unicas the 
pimter ia delayed by the paper, and I have told them 
to mail you a e-opy at once on its iaaue. I shall he in 
London at LongV Hotel, as usual, and at Athdnie in 
Paria, my stay at each dcpending on the copper people 
I ha ve to aee — and 1 hope to- get to Sieily later and 
then out. 

My chirography is worse than usual, thanks to the 
rolling of the ship. Drop me a line to Long's ragarding 
the aounding machiue, as 1 want to send one horne at 
onco to use vrhile our L&ke is frozen. 
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TO MBS, G. B. AGASSIZ 

Pasi&, F«b, % 190% 

Max and I have been here since the first days of 
January, most comfortably aettled in our old quarters 
at tbe Hotel de 1'Ath^n^e. It looks very muct as i£ we 
should stick here. Tbe weather has heen superb, with 
tbe exceptio» of a short cold snap laeting only a couple 
o£ days. There c&n’t be much more «old here, and aa I 
am getting on well witb my new work here I ’11 etay and 
do all I ean to it here so as to get rid of it next sutnmer. 
For thougb l*ve got out— or it'e getting out —my 
Pacific Report, I always keep sometbing of the kind on 
tapt What I am at is tbe Maldive Repflrt, whicb will not 
stagger my friends witb its bulk, as will undoubtedJy 
the Pacific book; and besidee that there are quite a lot 
waiting. With good care, husbanding my mources, 
there ia enough material to last long enough for me to 
know that I h&d better etop and say no more. 

I don’t tnow if you have eeen the Louvre aince they 
have rearraDged it. It 's a very greafc improvement and 
One can see well ali the good thmgs there are in it. The 
greafc objectio» to going on ratny days, as I do, is that 
ali the loafers of Paris do tbe aame to keep warm, and it 
makea it pretiy uncomfoTtable for ladies. Ali the setteea 
are occupied by tbe dubious crowd and they cover the 
floors with mud, 

The other day wben at the Frangais, one of my frienda 
wbo knew tbe Director took me ali over the artists’ 
foyer to see the relics and pictures* etc., of tbe theatre 
from the days of Moli^re to tbe preaent time. It is queer 
that for a man wbo wrote as much as Molifere there 
should only be left a eingle lefcter, but then they have hia 
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lower jaw 1 in a case. The portraits are most mteresting, 
a fine one of Racbel which recalled the dajs when I waa 
a Supe in coli ege, at the Old Howard, aa the only mefchod 
available of seeing lier act. I q ai te remember her ch affing 
me for my looka aa a t{ sacre le natif romaint ” ’T ia a 
wonder that when they had the fire a few years ago they 
ivere able to save all this stuff undamaged. 

I have been to dine with severa! of my frianda of the 

Frenet Professor». I feel quite at homo with someof them. 

I wish you and George were here—what a nioe quar- 
tette for theatro parties w-e wouid make. 

I envy you your warm weather, hut I ought not to 
eotnplain. I shall need heat so much if I don't get a little 
cold occasionally, that nothing but the infernal regions 
wiU aatiafy me next, 

TO KRNBT EHLKKfl 

Faris, Feb. 2,1903. 

I heard incide ntally the other day that you are Corn¬ 
ing to Paria to see Darbous about sotne matters con* 
nected with the International Aesoeiation of Aeademies, 
SO I write this to let you know that I em here and to say 
how much I hope the report is truo, and that I may have 
the pleaeure of aeeiog you again after so long a while. 
But if you are not eoming now, perhaps you will ba one 
of the delegatos of the Gottingen Academy at the London 
meeting nexfc year (1904). I think I shall appoint my- 
aelf 1 as one of the delegares of the National Acadomy 
of Sciences of Washington, eo as to see my German 
friends and colleaguea, I also intended before leaving 
Catnbridge to ask you for the AddrSsS of yOUr sOtt-in- 

1 As Fnsident of il« N*tional Academy of Sciences. 
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law—is he Btill at Heligoland ? I wanted to write to him 
and aak him m regard to- his Beport on the Comatula 
he has in haud from the ditya of Carpenter, 

A few days before leaving Cfunbridge I completed 
my big Report on the Corel Reefa of the Pacific and 
copiea of it ought to be sent out by the end of March, 
of which yoo will get one in duc eourae. Thk 1 caves 
me only my Report on the Maldires and a general 
r^aiime o£ the whole Ooral Reef queetion, both of which 
I hope to get out within the year, and thea I ahall go 
bact again with renewed vigor to my Deep-Sea work. 
I hare a huge Report on the Echini of the Alhatross 
(1891 Ex*), of which nearly ninety Platea axe completed, 
and I hope to go off on another and l&st expedi tion to the 
Pacific to exploro the great gap of unknown territory 
left from Panama to Paumotua and Paiunotus- to Pera, 
after which 1 sta 11 be getting too old to run off in 
that way, and I ehall ha ve to be satlsfied with shorter 
expeditions nearer horne, to the West Indies where there 
is stili mtich te be done. I ara hoping to interest tho 
new Oa.ro egie Inatitution, of which I am one of the 
Trustees, to join me in this las-t great Pacific Expe¬ 
ditio n, but the great trouble is to get efficient assis tants, 
and then to have the mnas of material obtained worked 
up by competent naturalis ts* 

On his waj horne he delivered a lecture, before the 
Royal Soeiety, on Coral Reefs—and in the diseussicm 
afterwards it was clearly brought out that he had not 
in ali his wandetinga seen a single atoll or barrier reef 
whose formatio n he could eiplain by subsidence. Agas- 
siz waa, however, dtsappointed that there waa not more 
discussum* as mosfc of the members of the Royal Socie ty 
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who knew about corala were connected with the editing 
gf the report on the boring at Punafuti, which had not 
yet bees published, and eould not be anticipated. 

In the spring of 1903, Aga&siz propowd to Professor 
H. L. Clark that he should collaborato with him in his 
work on the Echini. Thia proposal was accepted by 
Professor Clark, who heram e a member of the Museum 
staff, and meret of the Echini eollected on AgassiVe 
tripa af ter 1391 were stndied in collabora tion, and pub- 
lished with those eollected by the Albatrosa in Japan 
and Alaska under the title o£: i( Hawaiiau and Otber 
Pacific Echini;*’ several parte of tkis series of reports 
were in preparation at the time of Agassiz^s death. In 
1903, Agassiz publisbed an elaborate memoir with forty* 
nine platea on the Genua Colobocentrotua; and a pro- 
posed memoir on Echinonens and Micropetalon, pre- 
pared for publication by A. M. Westergren, appeared 
in 1911. The eondition in which the material for the 
last-named publication was left, illustrates well Agaasiz's 
methoda of work; for although he had been contexn- 
plating it for soime time, and the illustratione were near- 
ing completion, yet not a scrap of text was to be found. 
Neverthelessj it was probnbly nearly ready for the press, 
for Agasaiz, like his father, had the habit of carrying his 
work in his head, mdeed, he often carried along in this 
way and at the same time severat pisces of work. 

He was greatly bothered in the summer of 1903 by 
the old trouble in hia leg, brougbt on agam by over- 
exertion at Galumet that spring, while oa his tourg of 
inapection underground, About the middle of June he 
writes from Newport: 

u While out West early in May I managed to badly 
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apram my leg and have beCn In bed for nCirty three 
weets and am just out now, past week, on crufcches. 
Thia is- going to be a slow job and will greatly inter- 
fere witli my work this gummer. It will postpone the 
Maldive Report if I don'b gei better quicker tban of 
late, and the doctor does not encourage me greatly. I 
had the other day an offer from the Oarnegie Institute 
to undertake an Expedifcion to eurvey the Tropical 
Pacific— G-eolegy, Botany, Aqthropology, Zodlegy, 

including the sounding of the great Eastem Pacific 
triangle, Acapulco, Manga Reva, Callao, with in ter me¬ 
diate lines Msnga Reva to Cralapagos: Galapagos to 
Easter Island: Eaafcer Islaod to Callao, on supposition 
I could get the Albatrosa, the Oarnegie giving me 
$50,000 to equip her and $100,000 a year for the Ex* 
pedition for fi ve yearsl Had this come fi ve yeara earliet 
I would have jumped at it. But I shall be nearly sixty* 
nine tu November, 1904, which ia earliest time we could 
start, and I fear I must say no, though I feel greatly 
tempted to do the Eaatern Pacific work and leave to 
othera the rest, such as sounding and dredging roimd 
each oceanic group and carrying on the shore biological 
mat ter a, though it would be tnighty interestingto dredge 
each group into deep oceanic water adjoining, judging 
from the Echini I have just received from the Bawaiian 
Islands, which cover that ground.*' 

Agas si z again pasaed the greater part of the winter 
of 1003-04 ia Paris; he was already busy over the pre¬ 
paratione for his next exp editio n, nearly a year away; 
much of his time was speot in working on his Pan a mi c 
deep-sca Echini,which had bcen delayed for over teu yeara 
by his coral reef work. These occupatione were lighte&od 
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by other distractions: " I ha.ve been to aee moat of mj 
friends,” he writes, “a-nd am quite in the swim/' The 
Panamic Echini waA publbhod the followibg November : 
it containa & description of the Echini collected on the 
Albatroas Expedition of 1891, and & comparisan of the 
Echini found on both sides of the Isthmus of Panama. 
From the aimilarity of the species at moderate depths 
ou each side, he concludes that there mu st hare been a 
free communication aerosa the Isthmus in comparative!y 
recent geological times down to a depth of about one 
hundred fathoms, while the species of the Continental 
slopes are so similar to the genera of the Cretaceoua 
period that one can assume a depth o£ at least two 
hundred and fifty fathoms in Cretaceoua times. Fur- 
thermore the abyssal genera are so closely allied to those 
of the Jurassic period that a stili greater depth aeems 
probable st that time. 

Towards the end of Februa ry, 1904, he writea from 
Paris: — 

“In about ten daya I expecfc to ctobb over to Lon- 
don with Mas, and spend a few days browsing round 
in the British Museum Over somoof the deep-sea speci- 
mens I want to see again. 1 Ve got a few things to at ten d 
to in relation to my next expedition, see the Admiralty 
people and get all the information posaible aa to the 
weather, etc., of a regio n which ie prsctically unknown. M 

Writing from London about the middle of March, he 
says: — 

“I have just come back from the British Museum 
where I had a few chorea left in the way of examiming 
tome apecimens: that V now done and I Ve really fin- 
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i&hed ali that I possibly hoped to get through with while 
on tbia side. I haye seen most of my old friends in Lon- 
don and dined oufc galero and lnnched and clubbed. 1 ’ 

One morning in London te was pleasantly smprised 
to hear that he had been elected, by a very handsome 
majority, One of th$ eight foreign aaaogiat^a of the 
Frenet Academy of Sciences. Thia ia g&norally con sid¬ 
ere d the greatest honor the eeientific world haa to beatow, 
an honor also conferred on the elder Agassiz. With one 
exception it ia the only case where father and son have 
both been foreign associate». 

When, on the death of Bimsen in 1900, there was a 
vacancy among theee foroign associates, Agassiz’» nam e 
was proposed, but Sir Joseph Hooker was elected, an 
event of which Agassiz characteriaticallj remarkgd that 
Sir J osept was An older m&a And A more saitable choice» 
Again, in 1903, at the death of Virchow, Koch defeated 
Agassiz by one vote, two of the latter’6 sponsors being 
sick. At this election, the Acadetny appear to bave 
been much inflaenced by the faet tbat while Newcomb 
was the only American Associate, four were Anglo- 
Saxon, an d they did not want another; rather an amus- 
ing situation, as Agasaiz was born a Prusaian. 1 

Among the many honore that he received, his mother- 
land gave him the order of u Ponr le Marite,” the higb- 
est mark of recognition sbe had to bestow on a man of 
Science. The foteign meraberebip of tliie order, ao named 
by Frederick the Great, is Hmited on ite ciril side to 
thirty men cbosen from the world of Science, Literatnre, 
and Art. It had, since ifcs fonndation, been awarded to 
but nine Americana, including the elder Agassiz. Thia 

1 It will he reznembered tlut iu 1835 Neuchfitel betonged to PrtiMii. 
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wm the only decoration that Carlyle wonld aceept. It 
is especially appreciated by men oI tbe learned and 
artisti c worid, because a vacancy in tbe foreign roember- 
sbip is virfcimlly filled by their peersj for tbe German 
knights of the order aend the Emperor three nam es, one 
of wbich h-e chooses. 

In tbe epring o! 1908, tbe Royal Geographica! Soeiety 
awarded Agassiz the Victoria Research Medal. In his 
absence, the United States Ambassador represented him 
at 4 meeting of the Society and received the medal froni 
Major Leonard Darwin, tbe Pmeident. Thia medal is 
perhapa the most beautiful of any of its kind. Agassiz 
delighted in its exquisite worlrmanship, and with the sim- 
plicity of a child wonld call on hia friends to admire it. 

At one time President of both tbe National Academy 
of Science and the American Academy of Arta and 
Sciences, with every honor tbat tbe learned worid of 
Europe had to offer* honora tbat were ali the more re- 
markable in that they were nerer in any way sought by 
Agassiz* be was nndoubtedly hetter known in America 
as tbe head of a great mining industry tban as one of 
the most distingui shed ecientifrc men of his generation. 
He walkod unrecognized through tbe streeta of Cam- 
bridge, and shared with other men of Science in the 
land of his adoption the fate >of berng more appreciated 
abroad than at horne, for most Americana seem singu- 
larly incapable of weighing at its true value anytbing 
that do es not lead direetly to material ends. 

Surely no two American laborem could hare filled the 
roles of a couple of recently arrived French emigrante, 
who were once orerheard, on a wharf at Newport, eotn- 
miserating eaeh otber on the barrenness of the desolate 
waste in wbich they found themselree; one of them 
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closing the conversation with the dObBoliug rc flectioii, — 
fit Oh ! well, anyway, Mr. Agaasiz lives here, and he is 
thoroughly well known in the civdized world,” 

Agassiz had reagned the direction of the Museum iq 
1898 ? giving bis collectione and library to the University 
on the eondition that he should retain his work-rooms 
and certa, in other privi leges at the Museum, including 
the rigbt to control (and pay for) the publications 
relati ug to his expeditions and the collectioris made on 
thokn, which coustituted the bdk o£ the volumea issued. 

While his resignation was in part due to hia wish 
to be able to devote more time to his own work, it was 
aUo in a degree becauw of the somewbat strained 
relatione that had crept into his connection with the 
University. It is unfortimafcely true that hia feelinga 
to-ward the great Museum, which bis effortB and re- 
eourcea had creatcd, were in his kfcerlife not untouched 
by bitterness and sorrow. For years be bad carried ita 
development on his own sboulders alo ne, and in mo- 
mente of depressiou and gloom, which were charac- 
teristic of his temperament, he would dwell on his lack 
of support from the outeide public, and on the want of 
symputb y and encouragement from those highest in 
authority in the administration of the University; till 
in the end he almost grew to negret the time and energy 
be had devoted to the realization of bisfatber’s dreama, 
and wished that he had spent his funds in an ampler 
development of his own scientifie work. 

In 1900, Agassiz and his sisters, Mrs. Shaw and Mrs. 
Higginson, presented the University with the funds 
necessary to build tbe aguthwefit cornei piece of the 
MuSeum, Completing, with the excepfcion of a portion 
of the south wing, which will be an extensio® of the 
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Peabody Museum o£ Archeology, the building origmally 
hoped for by the elder Agassiz. 

Iu speaking of this eveni, ane o£ Lis scientific coi- 
leaguesj in close touch with the M uaeum, writes Agassiz;— 

<f You are always eacitmg aurprise and admiratio». 
Your Btupendous scientific achievements are recognized 
as equal in ftmaunfc to mftny meta togother, And yoii 
have achieved these resulta of the higheat order under 
conditione of peculiar difficulty. Besides this, you ha ve 
conducted euccesafully one of the greateat of the Indus¬ 
tries on our continent, in itself a work demanding the 
energy and undivided attentio a of many men. And yet 
you have carried on this wort in the raidst of your 
scientific research. 

lc Now cornea the greateat sutprise of all, namely, that 
you have Laid aside the memory of alights and annoy- 
ances and antagonisms, and have decided to complete 
the museum. Thia aeema to me unrivalled magnanimity. 
I regret that my aha en ce prevents me from going down 
to Newport to aay ao in person, and to assiire you that 
this action appeals to me as exhibiting the highest type 
of character,*’ 

The comer piece of the Museum was finished in 1902; 
when Agassiz accepted the honorary directo rsbip of the 
entire Univetftity Museum. The Openiug of ihe new 
addition waa celebrated by a gathering, at the invitation 
of the Uaiversity authorities, of ali tho&e who were for 
any reason interested in the Mnseum, every one in any 
way connected with its development, old pupils of the 
elder Agassiz, and a large collection of the friends of 
the younger. Agassiz gavo a short Account of the his- 
tory of the Museum from the daya when hia father kept 
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his fipeeimens in a sbanty on the banks of the Charles. 
It was all tolil in so impersonal a way, that one wbo 
knew nothingof the facta would have eupposed he had 
no hand in the matter. The eelebratioa concludet! with 
a pleasant and infonnal tca in sorne of the larver rooms. 



PLAS OF UNITIRflITT MUSEUH 




H LLMTLLQL of C^Bpin.11TT- 7.i±u'\'jfrr , ^ 

rX!.\A!J O-^Phn-j , VMkhIi UuMU-m Of_Aji:lLKDTB*y u*d EtfaB4l[v£-r- 


The above little plan gives an idea of the develop- 
ment of the buikiiiig. One can gather something of 
its aize from the fact that the fagade is almost four 
hundred feet long and the plan one of fi ve stories 
and a ha&ement, What Agassiz aecompli&hed within is 
far more remarkable tban niost people realize ; alongside 
of the systematic collection&j and the ample facillties fer 

research in the convenient storing of vast collectious, 
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accesaible to all able to mate a pro per use of them, he 
bnilt up & Geogr&phical exhibit. The difficultfes of me-h 
an «jxhibition are ao 'well known that none of the other 
great muaeums of the worltl have attempted to have one. 
There are but two in Europe, one in Dublin, and the 
other in Dresden, both on a comparative ly small acale. 
Writing on thiu subjeet in the first Museum Report 
after Agaasiz’» death, Mr. Henshaw the present Direc¬ 
tor, saya: u And yet ao euccessfuUy and with ao truo a 
sense of proportion did Mr„ Agaseiz develop the whole 
Museum, that the distinguished Engliah natur&list, 
'Wallace, stated in 1887 that as an educational institu- 
tion for the public, for studente, and for tbe epecial 
investigator, the Museum of Comparative Zoology was 
superior to the British Museum and * probably e quali y 
in advance of every other European museum/ ” 

In the northwest entran.ee hall are two tablets tbat 
will Btand till it crumbles with our civilitati on into dust: 
one to the father by the son whose filialcare emborfied his 
adeals — 


LVDOV1CI 

AGASSIZ 


PATRI —FILTVS 

ALEXJLNDER 

MDCCCLXXX 
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the otber, after Agasdz r a death, set by loving handa in 
the oppoaite irati — 
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CHAFTER XIX 
1904-1910 ' 

BASTEKN PACIFIC EXPSDJIION 

Now tbat Ke had visited all the principal coral regio na 
of the world, AgaasLz planned to retura to the more 
purely biological i n vestiga tions, to which he had de- 
voted his attentiou in his cruisea oa the Blakcj and 
on the first Albatross Expedition in 1891. Wishing to 
inquire further into the conditione existing ia the regio na 
of the ocean far from land, he selected for hrn neit voy- 
age an almost unknown portion of the surface of the 
world } the Eastern Tropical Pacific. This veet expanse 
of water stretches from the South American coast to 
Manga Reva, or Gambier, the Boutheastern estension 
of the Pauraotus. It is broken only by Eas ter Island, 
and offers a hetter opportnnity for the study of the 
open oeean than anjwhere else on the surface of the 
globe. 

In 1904, he again obtained the Albatroas, for the 
third and last time. In preparation for the voyage the 
equipment waa- thoroughly overhauledj and a Lncas 
sounding machina substituted for the Sigsbee, which 
had not proved entirely eatisfaetory on the 1899-1900 
Expedition. 

The problem of a sufficient coal supply, a most diffi- 
cult one in those out-of-the-way regione, Agass-iz finally 
aolved by charte ring, in Sydney, the Tagliafer ro, a Bteamer 
considerably larger thao the Albatroas. Arrangemcnts 
were mado that the boat should proceed with a cargo of 
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coal to Eae ter Island, to await the Albatrosa there, and 
after she h&d filled tbe bunkers sEie should g;o 

to Manga Reva, and again supply the Albatro&s on her 
arrivai. Agassiz hoped when he reached Callao to com¬ 
plete arrangements for aending a sailing veaael with coal 
to the Galapagos, ao as to include a line to them from 
Eae ter Island. Thia was fmally dane , ao that the Albatrosa 
covered the following- linea — Panama to the vicinity of 
the Galapagos, from there to Aguja Pointon the north 
coast of Peru. The ehip then ran ahout Southwest for 
Home seven hundred miles, when ahe he&ded east for 
Callao. The nert line was from Callao to Easter Island, 
and afterward to the Galapagos. On learing the Gala- 
pagos the steamer made for Manga Reva, and the last 
line ruo was from there to Acapuleo-, making a total 
distance of more than thirteeu thousand miles. 

The Albatroaa was this year in command of Lieuten- 
ant Commander L- M- Garrett, who was drowned the f ol- 
lowing year in a most uuueual accident Early one even- 
ing } whilethe Albatroaa waa ateaming from Yphoharaa to 
S*n Francisco, he waa alone on the poop-deck, lying m 
a bng chair, He must have fallen adeep there, for houre 
later it was diseovered that sdjnc sudden lurch of the 
ahip had capsized the chair and thrown him cieas through 
the rope rail into the sea. 

The Albatrose left San Francisco early in October, 
1904, to join Agassiz in Pauama. On hoard were Pro¬ 
fessor C. A. Kofoid, an assistant of the expedition, and 
Mr. F. M. Chamberlain,of the Fieh Commissum j these 
gentlemen made a mimber of hauls on the way down and 
coUected a large arnount of pelagie nmterial. 

Towarda the end of October, Agassiz sailed from New 
York for Colon, taking with him Dr. Bigelowaa assisfc- 
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aut and Mr. Weatergren as artist. The Isthmus,, which 
had uow b e come familiar gwmnd to Agassiz, bad lately 
fallen intothepossession of the United States, which were 
juat beginning to lay out the work on the eanaL Pana- 
ma, however, was stili enjoying its pristine filth, so the 
party waa glad to get on board the Albatross. Here 
Agassiz. took up his abode ia the new quarters he had 
builfc for hi taself oa the spaT-dech, in which he took much 
satisfaction. On heading to the ea&tward, after reaching 
the neighborhood of Chatham Island, the Albatross got 
well into the HumbcMt Current, Thia migbty river, o£ 
which iittle was previously known, sweeps north off the 
eoaet of South America, and veers to the weatward south 
of the Galapagos. Its breadthin many places cannot be 
much less than nine kundred miles : the Western liruit 
of its lower course appears to he ahout 90° W., while 
the Southern limit of its western eaten&ion aoems to lie 
between 10° and 15° S. 

When ouce witiiin the aweep of this great current, on 
heading in to the eaatward after reaching the neighbor*- 
hood of Chatham Island, the collectione became extraor- 
dinarily rich, Agassiz waa among the first to call atten¬ 
tiori to the fact that the great currant* of the ocean teem 
with animal life, swept along by these mighty rivers in 
their journejs through the open se». The abundance 
of life at the bottom, in the path of such curre ata, he 
explained by the amoimt of dead animal matter that feli 
from the aurface to the bottom, and aerved for food to 
thfi anim&ls livi og there. 

Agassix in his repOrt of the expediti on hqjt desCribed 
the richness -of animal life within tbe limita of the 
Hmnboldt Current, Whenever the ship was in this yast 
body o£ water the tow nets were crcwded and brought 
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np vast quan tities of fishes^ Salpee, Medusae, Crustae ea, 
and other forma o£ pelagie life. On one occasion tbe 
mass of the pelagie Lauls consisted entirely of emall 
brown copepoda, the contenta of the neta looking lile 
sago soup. Sora e times they came aerosa sucb masses of 
Salpa, Cytaeis, or Cybulia as to tnake a thick broth of 
tbe water, Xn other places the surface fairly swanned 
with Globigerinse, radiolarians, and diatonis. Indeed, 
one charaeteristic of the Humboldt Current seems to be 
that it contains within the three hundred fathom line 
nearly every variat ion of Radiolaria and diatoms. Nor 
■was the trawl leas prolifi-c in the materiat it scraped 
from the sea bottom, which included qua otiti ea of deep- 
sea fishes, Crustae ea and holothuriana, many of tbem 
old friends collected in the Expeditiori of 1891. Some 
intere sting genera of worms were brought np and a 
few molluska; compared vrith 1891, however, but few 
st&r-fiahos and brittle stars werfc obtained, and fewer 
uea-nrchina, 

One interesting resuit of the haula of the tow neta 
from thrae hundred fathoms to the suiface was the great 
immber of fishes caughfc, many of which had previoualy 
been considere d true deep-sea fi&hes, caught only by 
dredging from one thousand to flfteen hundred fath-oma 
or more, On one occasion the tow net brought iip no 
less than twelve species of fiahes in a total of nearly 
one hundred and fifty specimen b, and on other occa- 
eions it was not uncomaion to hnd eight or ten species 
and from fifty to one hundred epecimens. 

When&ver the plunder from a tow or trawl re&ched 
the laboratory, Agassiz’8 remaikable knowledge of 
marine fauna was a fresb source of astonishment to 
his -aasistanta. He would begin a rapid enumeration of 
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the cateh, and jot down tbe resui ts in bis notebogt. 
Nothing ever Beetned to puazle him, Nat only was he 
deeply interested ia every new and unusual creature, but 
he recognized everything at a glance, uaming them ali at 
firat sight with amazing rapidity and almo at unfailing' 
accuracy, while he aleo knew where ali were deacribed, 
Only on the rareat occasions wae he obliged to consuit 
a reference book to confinn Itis opinions. 

TO MBS. G. B. AOAS9IZ 

O-N BOAIt» tus Albatrosb, 
Not. 16, 1WX. 

A couple of days ago we fitiished our work to sea- 
ward of Callao and are now not more than three hun* 
dred miles from febat port. T expect to dredge in a deep 
hole there is off that part of the eoast; and if it ia good 
ground for beasts, shall spend there two ot three days 
aeraping the bottom, and then ruu into Callao for coal 
and provisione. Thus far we have done very inteiesting 
work—not niuch. new in the way of plunder. I seem. to 
haye got almost everything 1 collected thus far in my 1891 
Expedition in the Panamic Diatriet. Mt. Westergren 
is making a lot of good colored ehetcbea, and Bigelow 
is drawing tL lot of jelly-fisheB of wbich we seem to have 
got even thus far more than in any other expedition of 
mine. We have beOn having very queer weafcher thus far. 
Soon after leaving Panama the thermometer began to 
drop as we went south, and when under the tropics at 
the Equator we got quite frozen with a temperature of 
65’°, all owing to our getting into the cold Southern 
current which skirta the South American coast and 
strikes the Galapagos. We did not wasfce much time at 
Panama. We got there about half-past twelve Tuesday 
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a.m., had lunch at the hotel and dioner on boari and 
ali unpacked And tucked away ikk my Cabrn by 9, thanks 
to an excellent Jap boy who waa got for me at San 
Franciaco, and who ia to devote himeelf to me duriog 
the trip. I am afraid that after tbree months of coddliog 
I aball find it hard work to go back to do my own 
chorea* 

Everything thus far has worked most harmoniously 
and we are putting in daily a good amount of work. 
The Assistant sent me by the Fish Comnussion is a good 
man, aa is also the Assistant I got f rom the U ni versi ty 
of California f Professor Kofoid, who ia a veiy hard. 
worker and keeps at it from morning till night We 
all tum in earlj, breakfast at 7.30 } and thus far I ’ve 
not had time to read anything. I heard by cable at 
Panama that my collier had left Australia for Poster 
laland the 29th of October, so that part of the trip ia 
safe 1 hgpe. The Csptain, Garrett, is a very nme chap, 
always ready for work. We shall not be sorry to spend 
a few days at lima while the ship ia docking and coal- 
ing, and sleep in a good aquate bed and tramp on &kore, 
thougb I cannot complam of my quarte re which are 
most comfortable ; my cabin is nine feefc by twelve feefc 
with plenty of room for a writing-table and to stow 
away all my clothes. 

We are all wondering what haa happened in tbe past 
three weeks and bope to find that tbe American Consul 
has a lot of telegraphic news of the war in the East and 
politica at horne. I sbould find cables from Miss Clark 
telling me last news from Cambridge. We are sure to 
be in port the 22d or 23dj as we want, °f cimrse ? to 
give the officers and crew a chance to celebrate Thanks- 
gtving and let them have a good shore dinner after their 
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three weeks cf Bea grub. I haye turned out this time 
an excellent eailor and haye been innat comf ortable ali 
the way from New York here. 

We Ve got quite a mena gene on board,—a monkey, 
a parrot, three cat% a puppy, and a huge goat, which ia 
1899 was given the Albatrosa by one of the ehiefs at 
the Marquesas. He brought us then about a dczen kide, 
ali most diminuti ve. We kept two-, ate ali the others. 
Of the two, one was carried off the deck by a heavy sea 
off the Gilbert Islands, the otber is now on board ? a 
huge hairy and horay beaat which feeds mainly on ehav- 
ings and blotting-paper, and ig full of mischief. The 
goat was a great friend of the former eiecutive officer 
whp occupied my rpom, so “Billy” comes and aees me 
every morning when I ara baviog coffee and toast to eee 
what he can pick up. 

After waiting a few days in Callao, Aga&siz started 
for Easter Island oa December 3, without haring been 
abi e to clean the shipV bottom, for a vessel already in 
dock proved t-o be so badly injured that she seexned 
likely to Temain there indefiuitely. 

The line from Gallao to Easter Igland firat disclosed 
the faet that weat and &outh of the Humholdt Current, 
a vasfc tracti of desert sea stretches iminterruptediy over 
a huge area of the Pacific Ocean. Untii about 90° W. 
the hau Is conti nued much as they had been on the pre* 
vious liDe, but after this as the ship left the current 
matters changed rapidly, and the expediti on found itaelf 
in a region almost barren of pelagie fauna, while the 
trawl brought np from the botrtom notbing but quanti- 
ties of manganese uodules, sb&rka’ teeth, and whales’ 
ear-bones. 
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As thia conditioni which Agaaeiz had prevkmslj sus- 
pected, became apparent, h-e took a greafcer and greater 
intereat ia the work, which was continued with unfaih 
ing regulari ty, to develop the extent of the desert. As 
eack successive haul of the trawl was ewung on board 
he would, after examining ita contenta qf mud and nod- 
ules, Oxclaim with a Smile, “ Sot a thing,'’ and while in 
this region was most pleased when he got least. 

These desert tracte of the oceans bottom can be ao 
counted for bj the fact that they es i st in regions where 
there are no great currente to transport life over the 
upper layere of the s&a. As the re is Httle or no life on 
the surface, no food falis to the bottom, and there h 
nothing to aupport life there. Insuch places for rarious 
reaeons there is but little aecum ulafcion of any depolit, 
and on this aecount the teeth o£ the luge Tertiary 
sharka, and the ear-bones of the whales, which must 
once have fcequented these waters in large numhere, 
ha ve not been covered up, Other portio ns of the skele¬ 
to tis of these an ima Is are not found because they are 
more easily dissolved, and hara disappe&red. 

W hile in this desert region, it seemed impossible to 
avo id manganese nodules. Somatimea the trawl would 
come up ao h-eavily loaded with these concretione, which 
looked tnuoh libo hrogular potatoes, that aa the hag left 
the water, aft&r a few labored turns of the angina, the 
net would give way, and only ita remnants would be 
Bwung on dechr Later in the voyage Mr, Chamberlain 
contrived a aupport by which this danger was very much 
lessened. 

Murray, the authority on such matteis, accouuts for 
these nodules BOmewhat as follows. He considera them 
secondary formations derived from the decompoeition of 
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volcanic rocka and minerale principally pumice, the pro- 
ducts of botk aeria 1 and submaritie eruptione. Ia desert 
regionsj where little «Ise accumulate» on the bottom, 
tliese volcanic producta are exposed for a loag tuae to 
the action of sea-w&ter and thus undergo alteration. The 
manganese contained in them is converted into bicar- 
bonate of manganeae, which is deposited as manganese 
dioxide upon Corning lato contact with the overlying 
water. The deposition usually takea place around a 
nucleus, Tvhich may be a sharfs tooth, aa ear^bone o£ a 
whale, or a decomposing fragment of volcanic glass ? 
tbough in eo me cases no nucleus can be detected. 

Ae the Albatross neared Easter laland, Agassiz be- 
came very anxioaa about meeting his collier, euppesed 
to be approachmg this iaolated spot from the other end 
of the world. Any failure on her part would, indeed, 
have prOvfld a very OftriouS matter, for there is no com- 
munication with the island except about once a year, 
when a Chilian maa-of-war calls there. As the ship 
approached Cook Bay, «very one was eageriy looking 
aheacL On rotinding the promontory, not only did the 
collier come into viow, but to their intense aurprise a 
Chilian man-of-war, whose captain Agas&iz auspected 
had sotnehow got wind of the expedition and tuxned up 
there to see wbat was going on. 

TO MBB . O. R. AGA9SIZ 

OK BOARD THS A LH -ATRnUft, 

Eastib raLAifDj Dec, 17, 1904.. 

Little did I think that on my 6&th birthday I ahotild 
be writing you from such an out-of-the*way place 1 We 
arrived here the 15th after an excellent trip from Galla o; 
the Captam of the collier was on board almost before 
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w6 dropped anchor, and we arranged to coal at La Pey- 
rouse Bay, on the south side of the island, where the awell 
interferea less with eoaling alongside another ateamer, 
By 9 o’clock we were anchored the re and at work in full 
blast. While we were coaling we weat on shore to ool- 
leet planta and insecta and to examine some of the piat* 
forma on which the natives of former days used to erect 
their a tone imagee — a more desola te-looking place I 
don’t know exeept the great lava Bows of the S&ndwich 
Islands. Bnt this island is perhapa woree for ita weak 
attempta to grow graaa on wbich the ownera tiy to raiae 
aheep and cattle, The walking about ali day wa& meet 
tiresome j we were glad, rndeed, to get on board again 
where you could pat yonr foot down without fear of 
twktiog your ankle in a hole between two pieces of rock. 

To-day we atarted off early to aee the qnarries where 
tbe sto ne images are made. We got some niee little 
p ornes, most Biire-footed beasts, and a great i m pro ve¬ 
nient over walking. The stone images are found in all 
stagea of fmish in the interior sio pes of a voka.no at the 
east end of tbe i&land, Rana Koroka, as well as at tho&e 
of - the tmter face. They are eut out of a comparati vely 
soft volcanic ash whieh hardons with exposure. They 
cut all round them and when free stand them up on 
end to finish them, and then carry or slide them by raain 
force to the platforms whieh line the seacoaat of the 
island. 

One of the finest of all the platforms ia near the cra¬ 
ter, but the imagea are no longer on their base. They 
are all fiat, lyiog at the back of tbe platform, They must 
ha ve been knocked down by an earthquake or some 
eataelystn, as it looks as if the whole work on the island 
was auddenly put a stop to. 
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I ani sending this by a Chile maD-of-war we found 
here; she 3 ea ves to-mcrrow for V alparaiaOj twenty dayV 
passage. As the ChUiana only send the vessel once a 
y ear, it was quite a hit to eaable me to give Bigus of 

life. 

During the five day a that the Albatross lay off Easter 
Island, Agassiz wss ao «ager in the study of the myste- 
rioua imagea and the rem nant of the native population 
as in collecting the fauua and flora of this isolated 
oceanic island. 

The origin of these coloseal statues is au unsolved 
mystery, though it seemed prohable to Agassiz that the 
immediate ancestora of the present inhabitante were the 
sculptore of the images. Some of the n&tives pretend 
that the carvers were their gre at-gTeat-gTan dfatbers» If 
se, the ue ambiti ous and indolent natives must he a great 
c-ontrast to their aturdy and industrious ancestors, who 
somehow accomplished the Herculean, if somewhat mia- 
guided, task of endrcling the island with a series of 
massive pktforms surmounted by these rude Goliaths, 

He found that the natives had long abandoned tbe 
houses of their ancestors, built of fltone alaba againat 
tlie hillside, for steep-roofed thatehed huts. These in 
their tum had of late years been replaced by rude hovels 
of rough boards, built under the directio n of a Dauish 
earpenter, froixi a shipload of luraber wrecked on tbe 
island. A number of fami lies often occupied one of these 
sbantiee, wb^rp at night men, wptnen, ftnd chfldren would 
lie down like doga in a kennel, with about the same 
ideas of the comforts of life. 

Agassiz conclude d that the population of this island 
in 1860, shortly before a large number of them were 
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kidnapped by the PeruviaDa, must have been about three 
thousand. Sin ce then the inhabita» ts ha ve been affiicted 
with that mysterio us bligbt which aettles od ali Pacific 
Islandera at tlia slighfcest contact with civilization. Ten 
years later the population wa& reduced to nine hundred; 
and at the time of his visit there were less than one 
hundred and fifty inhabitante, 

The largeat indigenous animal on the island proved 
to be a smail liz&rd, but thia did not dampen the ardor 
of the collectura, who gieedily gathered whatever they 
could lay tbeir hands on in the way of fliea, lizarda, 
earthwormSj and cockroacbeB, much to the amusement 
of the simple-minded nativea, Doubtless they Would 
ha ve appreciated the eomment of a stage-driver in the 
White Mountains, who remarked of the elder Agaasiz 
and a party of his asaistants, — "They said they was 
‘natura ls/ and I should think.they waa ! ” 

On leaving Easter Island the ship ran into a two days’ 
blow, the first gaie of the trip, and although the Alba- 
trosa waa tossed about in the livelieat way, Agassis waa 
pleaeantly eurprised to find that on thia occasio n he waa 
not seasick, Any One who has experienced the distrtM- 
ing effecta of even a short period of eeaaickness will real- 
ize hia enthuaiasm for hiB expio rations by the fact that 
he peraisted bq ardently in tbis work io the face of his 
great susceptibility to this malady. 

Until they ag&m ran into the Humboldt Current 
in about 12° S. latitude, the barre» eondition of the 
ocean contmuedj north of thia they once more fonnd 
the eame richn-ees of life as m otber portione of the 
current. Thia laated till they reaehed Chathatn Island 
in the Galapagos. Here they found the schooner with 
their coal waiting for them in Wreck Bay f which she 
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had reaehed from Callao aix days previously. It was the 
height of the dry s&ason, and the great gray elopes of 
the island, eovered. with dry buahes and shmbs, were 
quite ae uninvitiag ia appearance as Darwin deecribed 
them. When the Albatross visited the island in 1891, 
during the wet seasoo, everytbing was green, and Agaa* 
siz, as previously noted, was much atruelr with its luxuri¬ 
ant appearance se contrasted with Darwin* b impressio n 
of its general deaolation. 

On shoie the party found the convict settlemeut tem- 
po-mrily abandoned, and the island held by a small 
Eeuadorian garriBon. For Mr. Cobos, the former lessee 
of the island, who in 1391 was farming his plantation, 
Lad been killed some years previously in an inaurrection 
of the convicta hired from the Government. 

On leaving Chatham Island for Maoga Reva, the ship 
agai n raa into the deaert region at about 15° S. ; and 
remaioed in it irntil a shortdiBtance from Manga Reva. 
On reaching the poit of Rikitea it became evident that 
if the ship were ever to reaeh Acapulco with the coal she 
could carry from Manga Reva, something* nmst be dane 
to ctean her bottom, which had become excessively diity 
from long e^pcsure to tropical seas. Agassiz, remetn- 
bering that pearl-divera were half-amphibiana, solved 
the problem by dietributiug wire brushea to a number 
of nati v es, who suceeaded in diving under the ship and 
ecrubbiog her cleao from stem to stem. 

While this process was going on and the ship was 
coali ng, Agassiz epent his time expio ring the Gambier 
Islands, of which Manga Reva is the largest. Darwin, 
from an examinat ion of the charts, had called attention 
to tbe simii arity of this archipelago to Truk in the Caro- 
linest Agassiz, after having examine d them both, waa 
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etruck by the same lLkeness. He eonaidered that the 
Gambier Islands represented what wa* left from the 
eroBion of a much larger island with a n umber of vol- 
canic cratere. It appeared to bim to be an intermedia te 
state, of wasting away from atmospheric agencies, be- 
trween Truk and auch a barrier-reef island as Sora Bora 
in the Society Islands, 

0» February 4 the Albatross, her deck loaded with 
eoal, left the archipelago for Acapulco, some three thou- 
&and threo hundred miles to the ea&twaid, Agassiz had 
calculated that by earefully husbanding his coal he 
eould manage to visit Clipperton Ialatid, as well as con¬ 
tinue his Bounding and dredging operati ens. AE went 
well for some days, but when stili eeveral hundred miles 
within what waa supposed to be tbe region of southeast 
trades, the sbip unexpectedly strnck a strong and con¬ 
ti nuous head wind. The visit to Clipperton Island was 
given up, and all work abandoned exceptthe morning’s 
soundings. As the head winds continued. with increased 
violence, it became evidentth&t every ton of coal would 
have to be watched to enable the ahip to reach port. 
During the last few days the situation became so ex- 
trem-ely critical that Agassiz and the Captain con&ulted 
as to the posaibility of reaehing eo me island to leeward, 
under what Httle sati they were able to spread. As the 
A lba.tr obs under these conditions would have behaved 
much lite a raft propelled by a poetet hendkerchief, 
the mereat landlubber can, from a glance at the chart, 
eaeily imagine the feelings of the leader of the expedi¬ 
ti on and the commander of the ship. When, at length, 
with only a few houre’ coal in the bunkera, the chain 
rattled tbrough the hawse-pipe in Aeapuleo Hathor, it 
lifted a great weight from two very anxious men, who 
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daring the laat few days must have more than once 
thougbt of such conditione as are pictured in the " An¬ 
clent Mari ner,” 

On the way to San Diego ali handa were basy putting 
the collectiona in order and packing them for ahipment; 
but though Agassiz and his assistants worked frotn 
daylight till dark, the vork vas not half finished when 
they reached port. Here the expeditiori disbanded, Dr, 
Bigelow being left to auperintend the packing and sbip- 
ping of the collectione, and attend to the hundred and 
one loose enda that are the necessary aicompaniment 
of so long an expedi tion, Part of tha collectiona vas 
sent; to Washington and part to Cambridge, when-ce they 
vere distributed for atudy to speciali sta in ali parta of 
the seieotific worid. The collecfcions eent to Cambridge 
filled half a freight car. 

In 'writiug of Agas&iz sotne years later, Professor 
Kofoid aays: “ Throughout the whole Expedition, and 
even more ao as I now look hack at it, I vas impressad 
by the fact that he viewed the whole in a large way * 
ai though the whole was planned and execnted with great 
attention to the minutest detaiU, it was nevertheless 
carried out with certain larger enda defimtely in view, 
and tliese vere never for an instant lost sight of amidst 
the mass of detail that inevitably en vel ops such an enter- 
prise. His work revealed a master tnind, great in ita com¬ 
prehensive concepti on of the problema of the sea, and ita 
executive dfLeiency,” 

One of Agassi/s characteris tic traits was the care with 
which he planned for fature engagements at the ether 
end of the earth, and the punctuality with which he met 
them. An extract, wrifcten from the Galapagos to his son 
in Santa. Barbara, is a good illu&tration. of thia quality. 
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u As far as I cati guesa from the past dispatch of the 
work a-nd speed of the ALbatross, we are due at Manga 
Beva the laat of Januarj and should arrive at AcapuJco 
the laat day of February and at San Diego the 12th of 
March and at Santa Barbara two or three days later. I 
mixst be back in Ca.mbn.dge the 26th or 27 th of March 
to ciear the decks and get ready for the Waahington 
meeting of the Academy, the 17th of April. 1 So that 
when I telegraph you my moTements from Acapulco, 
engage for me a stateroom or a compartment by the 
Santa FI to Chicago for the of March ; if you can*t 
get via Santa FI, get the aarne accommodatio a via Rock 
Island to Chicago. If that doea not work, telegraph to 
San Fran Cisco for the same via Central and Union Pa¬ 
cific. I tabe it Max will be tbere and will probably &bare 
my quarters.” 

As usual ? Agassiz had retumed on time to the day, 
after having expio re d one of the leaet known portiona 
of the earth T s surface, Hia ahort joumey in the cars to 
Santa Barbara was an amusing contrast, for the local 
train waa delayed for three daya in a washout. 

Tbis was the 3aat of Agassiz^s expeditions devoted to 
zoological work. His cruiseB in the Blake had made the 
Gulf of Mexico, the Caribbean Sea, and certain portiona 
of the Atlantic, as well known occanographic&lly as aBy 
regions of the world. In his first AlbatxoBB Expedition 
he had extended bis investigationa to the regions to the 
weatward of Pan ama, and in thi8 laat voyage he had 
expio red a vast extent of unknown occati and di&eovered 
& Inige desert area. 

One of the chief ultimate objecte of hia oceanic invea* 
1 To pmide m Prandent of tb& Natiooal Ac*d™ j, 
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tigations w»s the ftmount of vari&tf<>n frcm type that 
may be eipectod m a given period of geological time, as 
illustrated by the diiference ia the fatiua on tbe two 
rides of tbe Isthmus of Pan urna rince the days when 
the Caribbean waa rirtually & b&y of the Pacific. The 
reporta of the speeialista on hia material collected on 
both sides of the Isthmus were to be made with this end 
in view; while the preliminary geologieal studies, carri ed 
on in connectiora with his study of West Indian coral 
reefs, had boen extetided under hia direction by Hili 
and others, so that he felt tbat he had an approximate 
idea of the period. 

When he waa chosen president of the International 
Zoological Congre ss of 1907, he first selected this quea- 
tion as the eubject of his preridential addrese. But feel- 
ing that he had not yefc received the reporta of a suffi¬ 
cient ninuber of his coliaboraton to make as complete a 
study of the subject as he desired, he finally abandoued 
it in favor of a summary of American oc&anography. 

It ib one of the tragediee of a full life that eo much 
must be left mjfiniehed. Hia ** Panamic Heport, ,, ‘ 80 long 
looked forward to, w&s nover written. Tbua tbe great- 
est quanti tative study of the progress of evolution ever 
attempted left without the final touch of the master 
hand. 

The following wjnter of 1905-06 he spent on the 
Nilo, where he had passed a winter just tweoty years 
bofore. At Luxor he was much interested in visiting-, 
in the Valley of the Kinge, the excavations of bis New- 
port neighbor, Mr. Theodore Daris. The archfeological 
treaeuroa which that gentleman has unearthed are now 
well known to every one who hae heard anything of 
Egypt, and it may be worth noting that his first- intereat 



Digitized by 


Original frtsm 

UNIVERSIT7 OF MICHfGAN 



436 


ALEXANDER AGASSIZ 


in the land of the Pharaohs wae excited by a little book 
by Mtt Martio Brunmer, lent him by Agassiz, 

On his way through F rance, Agassiz atopped at Monte 
Cailo to see the Prince of Menaeo, and the boat the Prince 
was using for his oceanographic work, to which he had 
been devotiug for a n umber of years a large part of 
hia royalties from the gainbiing-tables. Thus those 'wbo 
throw their money away at the Casino can ha ve the 
consolation of knowing that they are really supporting 
scienti fic reaearch, 

TO MBS, G. R. AGASSIZ 

Fabis, March 3^ 1906. 

I an glad to be in Paris again and will try and settle 
down and begin to work on the addresa I bave to give 
in Auguqtj 1907j as President of the Zoological Con- 
greas, which mects in Boston in Augu£t. 1 tried hard 
to got out of it, but could not manage it. I hate to give 
tbat sort of thing; cne has to spend no end of time in 
aaying no thing of any v&lue and yet accuracy ia needod 
and requires endless quotationa and looking up people’s 
views. 1 nover but onco delivered sueh an address, to the 
American Association for the Advancement of Science, 
ever eo iong ago at Cambridge, and if I remember rightly 
it cost me six montha of hard work. I infmitely prefer 
to write a large monogr&ph or a report on an expedition, 
where there is something definite, and when you ha ve 
done, something of valtie remains. Though it ia truo tbat 
for the short time of a month or so the address calle for 
a lot of uotoiiety and disCussions, neither of which is to 
my taste. I tried while loafing at Cairo to make a start, 
but could not get going. It seemed hopelesa. I hope to 
succeed botter while here and in London. 1 am here for 
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a couple of weeks and the same in London, to sail the 
28th by the Kron Frinz Wilhelin, reachmg New York 
the 3d of April. Mas and I both wish we had kept 
on in our s te amer from Napi es to M&r&eilles and gone 
back to Monte Carlo- The Italian. railroada are eimply 
infernal and fllthy and crowded to death. Being Gov¬ 
ernment railroada, complaintg are of courae useless, and 
yet that ia what Theodore the First wants to do. I ghoald 
like to condernn him to a week of travel there — he ’d 
change hia- views. 

We had an excellent sight of the lava flow of Vesu¬ 
vius ; it was really very fine at night to see the great 
river of red lava flowing down the elope and occasionally 
reinforced by an explo&icm and flow from tbe crater. It 
was quito eold in Italy; the snow was Lalfway down 
Veauvina, and going north of Home came to with in a few 
hundred feet of the plain from the eummits- The few 
days we had at Monte Carlo were beautiful, and I greatly 
enjoyed seeing tbe Rivieta agatn. I dropped into the 
Casino, and a more disgusting sight I can't imagine, to 
see the old mea and women with tbeir clawa reaehing 
out for tbe lifctle they make, while the bank ia raking 
it in, and young and old sitting there ait dav lotig. 
I fihould think a couple of visita would cure any gam* 
bler. There must have been twelve to fiffceen hundred 
people in the Casino at a time and a flood going in and 
out. 

I lunched with the Prince, where there were a lot of 
people I did not know, but found the membere of hia 
household whom I had met in Paris and the Captai n of 
his yachtj who was an old acquaintance, As soon m we 
could get away he took me to aee hia Oceanic Museum; 
it is a Large and very ha&d&ome building to be finisti ed 



Digitized by 


Origircal from 

UNIVERSIT7 OF MICHfGAN 



ALEXANDER AGASSIZ 


438 

in two years, where he proposes to put on exhibition 
everything perfcaining to marine Life, etc. f and to ha ve 
laboratoriea for studying the ccean in ali ita aspecta. 
We then went on boa rd his yacht, the Prine esse Alice, a 
boat of somewbat large r size tlian the Albatroesj about 
two hundred tona more. She ia a splendid boat and 
admirably equipped for all the kind of work I have been 
doing. Her only defeet is she is not & twin screw and 
that too much apaee has been taken for the Princea 
quarte rs and servante,.at tbe coat of coal space and labo¬ 
rato ry quarta». But she is juBt the kind of vessel I 
ought to have built in T9 when I came back from my 
aecond Blake Expedition. I think it would have paid 
me to bave been absolutely in dependent for twenty-five 
years and not to bave been obliged to use the Albatross, 
though I had her on ad mi rabie terras, and to cb arter 
tramps and keep transferring my equipment from one 
boat to another. However, I 've done my sbare of work 
of that kind and aomebodj can go ahead now. The 
Prince had arranged to make a short cruise with me to 
Marseilles and let me see the working of the sbip; un for¬ 
tunate! y he had to give it up, as part of his necessary 
equipment had not got on board and 'waa side-tracked 
SUmewhorG On the way. 

Feeling that he would like to visit the West Indies 
agam, Aga&slz charfcered the steam yacht Virginia for 
the winierof 1907- After bis study of coral reefs in the 
Indmn Ocean and the Pacific, he wished to see some- 
thing more of tliis region and to check some of the geo- 
logical work that had been deme for him there. Two of 
bis sons, a daugbtei^in-law, and tbe wife of one of his 
asaistauta were included ia the party, ao that the expedi- 
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tion resolved itaelf into the combination of scientific 
review and y&chting crui&e. 

Tbe yacht^B track ia net ahown on tbe chart, for it 
covers much tbe same ground as tbe second cruiee o£ 
tbe Blake: along tbe Windward IslancU to G-renada and 
back to the aouth of Porto Rico and Haifci, arouod tbe 
east end of Cuba and througb tbeOld Bahama Cbannel. 

TO MRB. LOTUS AOASBIZ 

Oh -Boari» tbb Virginia, 
Botkatt, PoKnncA, Marcb 5 , 1907. 

I have nofc giveo any signs of life for quite a 'wbile, 
though I bave cabled from every island to Dolph and I 
preaume you heard of my progress. We Lave bad excel¬ 
lent passages thus far, though the boat being einall ahe 
is pretty briak in ber movemente, and we ha ve all at 
different times Bticcutnbed to her motion. I had forgot- 
ten how beautifu! tbe i&lands vere, for wben I waB here 
in ’78 the interest in tbe d-eep-sea dredging was my 
first care and land intereste were re lega te-d to tbe rear. 
No# it is tbe reverse. Sotne of tbe daya #0 epent going 
round Montsenat, St. Kitt’s, and specially Guadeloupe 
and Dominica vere witbin reacb of beautiful landscape, 
everge h angi ng mountam scenea and auperb vegeta tion. 
Geologically tbe country is very interesiing, and I am 
checking to a great estent tbe work of one of my aaei st¬ 
ante wbo has been bere in past years, and just sent in hia 
R-eport in time for me to read it before atarfcing. A Mr. 
Spencer has also written a good deal on tbe subject, but 
he bad preconceived ideas which warped hia views of all 
he looked at. I bave never been on an expedition in sucb 
a princely way. Comfort doea not erpresa the state of 
tbings existing on tbe Virginia. Tbere is everything 
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you ean think of on board for comfort,. servante vithout 
end, an excellent stewardess, a capital bead steward irbo ia 
indefatigable, a chef whose cooking is simply first-clasa. 
The Captain, office rs, and men are ali old hands cm board, 
moet of them ha ve been on board the Virginia sicce §.he 
was huilt, and take the greafcest posaible intereat in ali 
thafc is going on. 1 am greatlj disappointed at the 
poverty of the towing. I expeeted full nets in ali the 
passages, instead of which I find nothing or almosfc 
nothing, I can not explalc it as yet, but hope -on the way 
home to get eo-me elue to euch. a queer state of tbhigs* 
The assistants and macbiuery are ali working well. 

About t-his time a nnmber of eventa combined to sap 
the vigor of Agassia’& old age. Calumet had recently 
acquire d control of a nutnber of neighboring mines. A 
Bmall cofcerie of the minority eteckholderaof an adjacent 
prope rty, with whom the re had been a feud sicce the 
early days of Calumet, attemptcd by every trick known 
to the law to exclude the majority frgm the m&n&gement, 
Agassiz was ultimately victorious, hufe the attack was so 
viciously ill-natured and so gratuitoualy insulting that 
it exasperated, distressed, and depreased him to an ex- 
tent that would ha ve been scarcely posaible had he poa- 
sessed the buoyancy of a younger man, 

When Mr. Schuyler was killed in a distressing rail- 
way accident in the aouth, Agassiz was so broken by the 
shock that he felt unequal to going to the funeral, and 
sent One o£ his sone to Tepreaent him. He and Mr. 
Philip Scbuyler had been the warmest of friends for 
upw&rds of fifty years. It was a very nnusual and touoh.- 
ing friendship; the admiration of the genial man of the 
world for the Learced man of Bcieuce was only equaled 
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by Agassiz’s attachmeut and affection for Mr. Schuyler. 
Duiing the latter*s frequent visite to Cambridge they 
would epend days together at the Museum in the moet 
complete sympathy and understanding \ Agassizat work 
on w ha te ver he had on haud, and Mr. Schuyler quietly 

In the e&rly auram er of 1907, his atepmother died 
after a tiying iflvalidism of eeveral years, Aa ehe was 
tenderly laid beeide the great boulder frotn the glacier 
of the Aar that, under the ehade of Swiss pinea, marka 
the grave of her husband, one felt that Agasaiz had 
suddenly become an old man; the last threads binding 
him to the past had sn&pped. 

A few worde from a letter written that surnmer may 
suggest betterthan anything else the very imusual place 
which Mrs. Agassiz held in her stepson*s life* 

“I can T t realize that when I go back to Boston I ara 
not going to gee mother again. I do uot associate her 
in any way with Newport, as she alwaysclung to Nahant; 
hut wlien Max and I go back to Cambridge, the Quincy 
Street house witl seem very empty. Fortunately I ani 
w-ell and c&n look forward to work to fili the gap which 
has been made. But the associatio ns of nearly thirty- 
five yeais are not easily chauged, and oui relatione were 
so peculier that 1 don’t know what to style them. She 
was my mother, my sister, my companion and friend, 
all in one. She carried her unepoken sorrow with a 
brave front 3 and was only too glad to be at last released. 
The like of her we shall not see again, From the time 
that I firsfc saw her at Mr. Feltoi/s house as Mias Cary, 
and I only a small boy of thirteeo, there never was a 
word of disagieement j ahe belongod to me and 1 to 




Digitized by 


Origircal from 

UNIVERSIT7 OF MICHfGAN 



442 


iLLEXANDEB AGASSIZ 


her j it could not baro been otherwise: she learned to 
bnow me through and throogh and placed in me the 
most unbounded confidence* and entrusted me with tbe 
keeping- of her sorrowa.” 

Tbe mnter of 1903 found AgasaLz headed for East 
Africa ia aearch of warm weath-er. 

to woLOOrr gibbs 

C ambbxdQ-e, Dm. 25,1907. 

I am off ag-ain to-morrow, sailiag Friday per Baltic for 
Liverpool, to Bfcop a few daya in London and Paria, and 
thence to Maraeilles, where 1 sail the 18th January for 
Mombasa, the terminus of the Uganda Eailroad lead- 
ing to Victoria Nyanza. I am taking with me Mas and 
Woodworth. Thia is a lazy loafing trip merely to get 
into a good warm region ; no work eicept to keep my 
eyes open to aee the many tribes of darkies whicb occupy 
that part of East Africa. Berides tbat tbe scenery is 
fine and game in way of elephants, giraffes, and ante- 
lopes, to say nothing of hippopotami and rhinoceros 
plenty; lions have a way of picking paseengers ont of 
their alecping-cara: otherwiao everything ia most com- 
fortable. I expect to be back early in April in time for 
the Academy tneetiog. I see the American Philosophi' 
cal Society ia &till inrieting on holdiag its annua) meet- 
ing at the same time as the Academy, which will cut out 
a good many members. It is tOO bad there should be 
thieantagonism and dupiication of meetings and attempt 
on tbe part of Philadelphia to cut out the Academy by 
superior food attractio ns. 

He appears to have been fascinated by the presence 
of the her da of wild ani mala whicli seem to ha ve been 
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plentiful in the neighborhood of the Mombasa and Lake 
Nyauza RaiLroad, and bis letters are full of descriptions 
of them. w The presence of theBe large mamma!a gives 
to the scenery a decidedly Tertiary look^ and one can 
readily reconstruet, if not the mammalian and reptili an 
fauna, even of an earlier period, at any rate build up the 
couditious under whieh they lived as contrasted to the 
Tertiary period- The areas whieh stili contain these huge 
monstera of the preaent day are becoming more and 
more restricted, and eoon our im agination aJone will be 
left to draw upon and buildnp theae prehiatoric times-*’ 
He uaed to teli of aome amusing observatione he 
made of the giraffes. Thia animal is suppo sed to be a 
fine example of the snmrai of the fitteat, the fittest 
in this case being those who possess the longe st necks 
and front lega, whieh enable them more readily to 
reach the high bougha upon whieh they are supposed to 
feed. He was interested to notice that &1I the giraffes 
he saw were feeding upon low bushes 1 

Of his trip in the little steamer that pilea around the 
shores of Lake Nyanza he writes : “ Equally intereatiug 
are the natives but little removed from utter barbariam, 
liviDg hnddled in reed huts and dressed in ahields, 
spears, and necklaces- But they are fine specimens of 
humati i ty, in great contrast to the wretched type of 
West Africa u Congo negro, who has been imported to 
the United States dirring the days of slavery. The natives 
are thickly aefctled around the ehore of Lake Nyanza. 
Their vili ages are clean, well hui It, and orderly, and in 
our oruise around the Lake we enjoyed nothing more 
tbau ow vi«it to these primitive sottlementB- We made 
a few hauh of the tow net, but did not get anything of 
importatu».*’ 
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He escaped the New England winter of 1908-09 by s 
visit to Boutkem Italy. While in Naples he tripped on 
a curbstone^ feli headlong on his face, And knocked oat 
his frOnt teeth. It wto a painful accident, but wbat 
appears to bave bothered him most waa that he shculd 
bave spent his life in roaming about aafely to the ends 
of the earth, only to meet diaaster on the sidewalk of a 
European city. 

He bad in te a de d to apend the winter of 1909-10 in 
wandering' about Java and the East Indies. Ever ready 
for ncw workj he bad also meant to look about with a 
view to secing wbat arrangemenfca be eo «Id make fer 
cbirtering-a steamCr fer an Ciploraticm in those regi en a 
another year. But that fa.ll a persistent and severe 
attack of the old trouble with his leg warned him that 
it was te keep within touch of dectors, and he 

decided to pass another winter in Egypt. 

He appeared to enjoy his winter on the Nile, and to 
be in his usual health and in good spirits. It waa not 
ti.ll afterwards that bis boo Majcimilian realized how 
often he had found him aaleep; stili bis last few montbs 
eeem to have been quiet and happy ones, 

On the way bome there waa some qnestion of passing 
around Paris oq acconnt of the recent floods which had 
been causing auch distress in that city. 

TO MBS. G. K. AGAR3TS 

Iotil Araiira, Famis, 
Uuch 10, 1910. 

As you see, alter ali we got to Paris. On furthor 
inquiry I fouod the doctora thought Paris cleaner than 
it had ever been, and that with ali the disinfection that 
had been going on it waa really as saf-e as at any time 
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in the wiuter. So we came and are in our otd quarters, 
Bomewhat in a mesa, as fch& manager is taking advantage 
of tbe boyeott against Paria by atrangers to revamp tbe 
whole bouae. I have seen a few ©f my Parie friends; 
tbose at tbe Jardin dea Plantes fared badly, and the 
menagerie worse than ita k ea pera. They loet but one 
beaat, one old lady giraffe who had seen ber beat days- 
The basement of tbe buildinga wbere tbe duplicatos are 
kept fared badly, and I fancy tbose collectioris auS^red 
greatlj. The gr&at wm&-aheds along tbe Seine were 
swept ciear of thousands of hogsheads of wine that 

have gone down the Seine to-? It is even now 

quite a right to sw tbe Seine rush agaiust tbe arcbea 
of tbe bridges; a few only of tbem are fully opened. 
They muet bave been well built to stand tbe enor mons 
pressure thrown against tbem — not one was carried 
away. But the damage deme to Faris, and especially to 
the Baburbs, is stupendous. It is a catastrophe. All the 
small work m en who owned tbeir hooses in tbe bati lieni, 
wbo came to Paris every day to work, are eleaned cut, 
tbeir houses and all cieared away, ruined from one day 
to the nexfc, nothing left affcer baring provided a hame 
and for tbe future of tbeir fatniliee. It is am&zing bow 
the pe o ple bave reoovered their b&arings. Everyfching 
goea on os usual j all the theatres, cafds, etc*> are opened 
in fui! blaat as usual. The reouperative capacity of tbe 
Frencb ia amaring, — the FrancceGertnan war forty 
yeara ago, and then such a calamity aa thia flood on 
tbe top. Tbey ought to be cruahed, but th-ey rise to the 
occasion and get ready for the daily work, whieh, after 
all, has carried many a mati orer calamitaes which seemed 
nnbearable. 

We had au excellent paaaage to Naples, stopped tbere 
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a couple of daye — on to Ro-me ditio, and have enguged 
our paasage for New York on the Adriatic to asil the 

m 

I expect to be a few days in Cambridge before the 
meetdng ol the Academy in Washington the 19th of 
April, then back to Quiney Street, then to Calumet 
early in May, and then to Newpprt ao as to he theie 
,lasfc part of May ready for bumnesa.. What ore your 
pians ? Lore to George, 

On hrs way bome he passed through London, where 
he dined with Murray and a number of his scientifit 
CoVeagu.ee just before aailing. He took passage in the 
Adnatic On. March 23; a few days Out he spent the 
evening chatting in the smoking^room with a few 
friends, and wenfc to hed apparently cheerful and con- 
tented. Sometime eaxlj the next moming, on Easter 
Sunday, March 27, he died quietly in his sleep. Fit- 
tingly upon the ocean, in whose mysteries he had ao 
deeply delved, his mother Nature whispered to him her 
great secret, and led him peacefully and painleasly iato 
the unknown. Re lies beside the wife of his yoiitb, 
whom he had buried thirty-six years before in Forest 
Hilk. 
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HENBT AJ5&MS TO B. L. BMOIHBOH 

WdUJBUf QTOIT, Api. 2, 1910, 

I wiah I 'wer© itero io ahow what respect I could for 
Alex. If I showed ali I felfc, it would be worth while to 
go far. He waa the beat we ever produeed, and ite only 
one of our generation whom I would have liked to 
envy, When I look bacfe on our sixty years of life, and 
think of our millions of contemporanea, I ani paciiied 
when the fignre of Alex occura to me, and I feel al- 
most reconcSed to my owu existence. We did ooe firstr 
rate work when we produced him, and I do not know 
that, thus far, any other country has done better. I feel 
as though our lives bad become suddenly poot— almo st 
as though our generation vere bankrupt by his loss. 
He stood eo higb a bove any One elae in my horizon that 
I ean no longer see a laudrnark now that he ia gone. 
To any one elae except you I should have to explain ali 
this feeling, but you kuow how true and natural it is 
and 1 cau leaye it so. 
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